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ABSTRACT 



An input agent s ystem a nd a plurality of job-handling agen t 
systems are connected using a network. One external app a- 
ratus is connected to each of the job-handlin g agent systems . 
P ieces of job information indicative ol the processing c on- 
tents of the external apparatuses are inputted t o the in put 
agent system, and eacn or me job-handling agent sy stems 
captures and evaluates a piece of job rniormation trom the 
i nput agent system, and then registers the piece ol j ob 
information it the piece of job information is j udged as b eing 
suitable for an associated external apparatus. TEis eliminates 
th e need for the input agent system to judge which external 
app aratus is to process the inputted pieces oTjo b 
information, reducing the burdens on the input agent syste m. 
Consequen tly, pieces of jo b information may be efficiently 
handled! in t he plurality ol external apparatuses connecte d 
re spectively to the plurality of job -handling agent syste ms. 

35 Claims, 125 Drawing Sheets 
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FIG. 19 
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FIG. 26 
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MONITORING AGENT 25 NOTIFIES SCHEDULING AGENT 23 i 
ABOUT COMPLETION OF PROCESSING OF PRECEDING JOB; 
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SCHEDULING AGENT 23 READS JOB INFORMATION 8 TO BE 
PROCESSED NEXT ETC. FROM SCHEDULE TABLE 281c TO 
PASS JOB INFORMATION 8 ETC. TO CONTROL AGENT 24 
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i /-S15 
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CONTROL AGENT 24 TRANSMITS JOB INFORMATION 8 ETC. 
TO DEVICE CONTROLLER 31 
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r /-S153 


DEVICE CONTROLLER 31 SEND CONTROL SIGNAL TO 
HARDWARE DEVICE 32 TO EXECUTE JOB PROCESSING 
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FIG. 27 



S161 



HARDWARE DEVICE 32 SENDS STATE SIGNAL TO DEVICE 
CONTROLLER 31 EACH TIME PROCESSING STATE OF 
HARDWRE DEVICE 32 CHANGES 
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DEVICE CONTROLLER 31 SENDS PROCESSING STATE 
INFORMATION TO CONTROL AGENT 24 EACH TIME DEVICE 
CONTROLLER 31 RECEIVES STATE SIGNAL 
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CONTROL AGENT 24 TRANSMITS PROCESSING STATE 
INFORMATION FROM DEVICE CONTROLLER 31 TO 
MONITORING AGENT 25 



(S165) 



SI 64 



MONITORING AGENT 25 RECORDS PROCESSING STATE 
INFORMATION IN MONITORING TABLE (DETAILED) 251 
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FIG. 28 
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MONITORING AGENT 25 TRANSMITS PROCESSING STATE 
INFORMATION FOR EACH UNIT TO BE PROCESSED TO 
SCHEDULING AGENT 23 AND SCHEDULING AGENT 23 
RECORDS PROCESSING STATE INFORMATION INTO 
MONITORING TABLE (GENERAL) 283c AND UPDATES TRACK 
RECORD TABLE 282c 
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OF 


TRACK 


RECORD TABLE 282c 











10/10/2003, EAST Version: 1.04.0000 



U.S. Patent May 27, 2003 Sheet 29 of 125 US 6,571,147 Bl 



to 



CO 



OS 

o 

»— * 

O 
O 



O 

o 

ua 
_a 

as 

-< 
(«j 
uta 



as 











E- 




i=5 






:=> 










o 




f— 






e- 




OS 










o 






o 




PL. 






cu 




CO 






to 






o 








•< 




E— 


-< 


-< 




o 


^> 


ad 


Be 


f- 


~s 


CO 




O 


rH 


CM 


CO 






** 





a 2 

o =* 



a 
o 



CJ3 
25 





















a 








E- 






35 


PS 




—3 








CO 






CO 


—3 




as 


PU 




Qu 


S3 


CL- 






CO 


to 


o 


o 


sb 


«< 




S3 




e- 


Pd 


o 




CO 


to 




co 


E-^ 


CJ 


i— i 


<M 


CO 




10 


CO 


t> 


*t & 




** 



CJ5 tu 

z: a 
«— o 

to CJ> 

to 

C_> E— 
O ■< 

oa e— 



U3 

a e- e— 
a w w 



us 



U3 



U3 



^-<toco3e^--<aE'— ^se — — — — -<=b^--«; 

<<H5W0<^O<^0<<tH0'«:h0<hO<h0<H0 
rHC>qcO^L^^CXI^^CV3fr-^C\lt-^C>0t>^C\l^i^C^ 



S H 



a a a a 

aj ft ft cd 



a a a a 
ft o, cu « 



omosooooLOtotooo 
cMcoco^inininmLDiDOO 



O^--l--iC^C0<NlrH.— ioooo<-t 



CNN^C^WC^MOJOlOlClOllJlCJJCriOOOCOC^C^'-iOOOO 

»-* —4 ^ ~H rH 

a c c c: c: c: e c c— — ■—<-^—«—'—'^— — 

33333333333333333333333333 

CS)(N)CC|CS)Cs3<NICv3(NI(M<M 







£jj 




8— 




to 


O 




O 


<J 


<-i 


S5 






—3 


to 


-< 


CO 


z: 


to 


ct: 


c_> 




O 




M 




a. 





e- e— f- 

DS OS CM Od 

o o o o 

a. a, 



:=> :=> 
o o 



o o 
a- a. 



co co to to 

z z: z: 2= q a 

w ■< o o 



o o 
a* o- 

to to 



o o 

to to 



04 oa 



to to 

I-h 3C SC e- Z2=E-^QOt- H S5 Z 

OhhhhONWOcOCOO^^OhhONWOCOCOO^^ 



oooooooooooo 



O 3 3 O 

■P C C P 

3 « e« p 

eo a a ea 



o o o o 



^ 

3 3 3=a 
cfl cfl 



CM 

CD 
ll 



-< 

z: 

00 



CO 

o 



ifii/jiflinwini/iifliflioinmifi 

rj 1 
I I 

O O 



t I 

O Q 



^> 



^ -5 



Tj* "T^ 
1111 

X> -O X> JD 

O O O O 
—5 — S -T> —> 



I 



O 



co co oo rococowwcoroco 

tDtOC0tOtOtOC0tOt£)tOtO 

i i l i i i l t i ( i 
ooocooooo 



-3 -» -9 -3 -5 ^ 



-3 ^ 



ooooooooooooo 
ooooooooooooo 
ooooooooooooo 



LOLOlOLOLOLOLOLnLOLOLO 

ooooooooooo 
ooooooooooo 
ooooooooooo 



10/10/2003, EAST Version: 1.04.0000 



S. Patent May 27, 2003 Sheet 30 of 125 US 6,571,147 



Qfl 
O 



CO 

o 













-J 




_J 






-s: 




-< 




■< 




-< 




o 










5B 




SB 


















OS! 




£LJ 


o 




O 




O 




o 




E— 










z; 
































»-H 




*H 




1— 1 




co 




















t£> 




CO 




CO 




CO 




a 


<J) 




CD 




CD 




OS 






(j) 




CD 




CT) 




OS 




to 


i-H 


co 




cO 




S 

cO 




Q 
CO 




















•< 

3E 




o 
















iO 




* * 




' " 






tj> *— 
-< t- 


OS 
CM 


CM 


^* 
CM 


CM 


i-H 


as 




Ul 




<o 




CO 








CO 






as 








OS 




as 






a> 




O 




as 




a> 








a 


t 


B 


i— i 


a 


i— * 


B 






CO 




CO 




c0 












c 












3> « 




in 


3 


O 


3 


CO 




O 




CO 


—5 


in 




m 


*~ 5 


O 


e- as 












• • 






c_> 


as 


CM 


Ol 


CM 


as 


CM 


i—l 


as 


<< 


CM 




CM 




CM 










to 




CO 




CO 




CD 




o 


Oi 




<Ji 




Os 




as 




Csq C*3 Ce3 


Oi 




<J> 




as 




as 




f— J 2sS 




g 








a 


•— i 


a 


*c 3 ^ 




co 




cd 




co 




CO 


s c e- 






C 














3 


o 


=1 


in 


3 


O 




LO 


3: o 




CO 




CO 




o 




t-H 


WOK 


















ua oo 


CM 


CM 


as 

CO 


CM 


iH 


o 


i— 1 


o 

» — 1 


W 


to 




CO 




CO 




CO 




CTS 




as 




as 




as. 




a as 






a> 




as 




as 






.—i 






El 




a 


f—i 


a 


J 




CO 




CO 




CO 




n» 


-< :=> 


G 






c 








x o e- 
— w cw 

t-H 33 




LO 


=3 


O 




CO 


3 


O 




»— 1 


-3 


CO 


•-5 


CO 




O 


u e- 
w w w 


a> 

CM 


cm 


Oi 
CNl 


CM 


as 

CM 


CM 




O 
















E- 




o- 
































O 




6— < CCl 



















OS 



OS 

o 



1=5 



CD 

in 



o 
o 
o 



CO 
LO 



I 

O 



O 

o 
o 



I 

.£3 



O 

o 
o 



CO 

in 

I 



O 

o 

O 



C3 



10/10/2003, EAST Version: 1.04.0000 



U.S. Patent May 27, 2003 Sheet 31 of 125 



US 6,571,147 Bl 



FIG. 31 



S171 



MONITORING AGENT 25 NOTIFIES SCHEDULING AGENT 23 
ABOUT COMPLETION OF JOB PROCESSING 



j ^-;;S151 

SCHEDULING AGENT 23 READS JOB 
INFORMATION TO BE PROCESSED NEXT 
FROM SCHEDULE TABLE 281c TO PASS 
JOB INFORMATION TO CONTROL AGENT 24 

^-S172 



SCHEDULING AGENT 23 REQUESTS EVALUATION AGENT 22 
TO CALCULATE FINAL TRACK RECORD 



S173 



EVALUATION AGENT 22 PASSES CALCULATED TRACK 
RECORD TO SCHEDULING AGENT 23 



S174 



SCHEDULING AGENT 23 ENTERS TRACK RECORD INTO 
TRACK RECORD TABLE 282c 



( S175 ) 



10/10/2003, EAST Version: 1.04.0000 



U.S. Patent 



May 27, 2003 



Sheet 32 of 125 



US 6,571,147 Bl 



FIG. 32 



( S174) 



£ ^-S17 5 

SCHEDULING AGENT 23 NOTIFIES CAPTURING AND 
REPORTING AGENT 21 ABOUT COMPLETION OF JOB PROCESSING 



S176 



CAPTURING AND REPORTING AGENT 21 NOTIFIES JOB 
MANAGEMENT AGENT 11 ABOUT COMPLETION OF JOB 
PROCESSING AND JOB MANAGEMENT AGENT 11 ENTERS 
SO INTO JOB LIST TABLE 13 



S177 



JOB MANAGEMENT AGENT 11 MOVES PROCESSING-COMPLETED 
JOB INFORMATION 8 FROM JOB LIST TABLE 13 TO 
JOB DATABASE 12 
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FIG. 35 
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CHOICE 
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AND 
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JOB INFORMATION 8 
ON JOB DATABASE 12 
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REQUEST FROM 
CAPTURING AND 
REPORTING AGENT 21 
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CHOOSE SOME PIECES OF JOB 
INFORMATION 8 AMONG JOB 
DATABASE 12 TO COPY 
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FIG. 36 
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MESSAGE JUDGEMENT 
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REQUEST FROM CAPTURING 
AND REPORTING AGENT 21 
FOR ENTRY INTO JOB LIST 
TABLE 13 
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RECEIPT OF COMPLETION 
REPORT FROM CAPTURING 
AND REPORTING AGENT 21 



-S176 



ENTER COMPLETION 
REPORT INTO JOB 
LIST TABLE 13 
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ENTER FORMAT ERROR, 
PROCESSING REJECTION 
REPORT AND REGISTRATION 
COMPLETION REPORT OF JOB 
INFORMATION 8 INTO 
JOB LIST TABLE 13 
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MOVE JOB INFORMATION 8 
FROM JOB LIST TABLE 13 
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FIG. 77 
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FIG. 78 
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FIG. 79 
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FIG. 80 
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FIG. 84 

( S238) 

I ^- S241 

EVALUATION AGENT 22 REFERS TO REFERENCE ABILITY 
INFORMATION TO EVALUATE WHETHER OR NOT CAPTURED 
JOB INFORMATION 8 IS WITHIN ABILITY RANGE OF 
PROCESSING APPLICATION 26b AND APPARATUS 30 




EVALUATION AGENT 22 REFERS TO REFERENCE PROFIT 
INFORMATION TO EVALUATE WHETHER OR NOT JOB 
PROCESSING BASED ON CAPTURED JOB INFORMATION 8 
PRODUCES PROFIT 




EVALUATION AGENT 22 REQUESTS SCHEDULING AGENT 23 
TO EVALUATE WHETHER OR NOT CAPTURED JOB 
INFORMATION 8 IS REGI STERABLE ON PROCESSING 
SCHEDULE TO OBTAIN EVALUATION RESULT 
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FIG. 85 



( S241,S242,S246) 

jr ^-S247 

EVALUATION AGENT 22 NOTIFIES CAPTURING AND 
REPORTING AGENT 21 ABOUT NEGATIVE EVALUATION 



S! ^-S248 

CAPTURING AND REPORTING AGENT 21 NOTIFIES JOB 
MANAGEMENT AGENT 11 THAT JOB PROCESSING IS 
REJECTED AND JOB MANAGMENT AGENT 11 ENTERS SO 
INTO JOB LIST TABLE 13 
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FIG. 90 



( 5246 ) 



\ 


/ ^-S251 


EVALUATION AGENT 22 PASSES JOB INFORMATION 8 
WITH INCIDENTAL INFORMATION TO SCHEDULING 
AGENT 23 AND SCHEDULING AGENT 23 REGISTERS 
RECEIVED INFORMATION ON PROCESSING SCHEDULE 






r /-S252 


SCHEDULING AGENT 23 NOTIFIES CAPTURING AND 
REPORTING AGENT 21 ABOUT COMPLETION OF 
REGISTRATION OF JOB INFORMATION 8 
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f /-S253 


CAPTURING AND REPORTING AGENT 21 NOTIFIES JOB 
MANAGEMENT AGENT 11 ABOUT COMPLETION OF REGISTRATION 
OF JOB INFORMATION 8 AND JOB MANAGEMENT AGENT 11 
ENTERS SO INTO JOB LIST TABLE 13 
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FIG. 95 



S261 



SCHEDULING AGENT 23 REFERS TO SCHEDULE TABLE 281c 
TO REQUEST APPLICATION CONTROL AGENT 26 TO 
PERFORM PROCESSING 



S262 



APPLICATION CONTROL AGENT 26 CAUSES PROCESSING 
APPLICATION 26b TO PERFORM PROCESSING ON 
JOB INFORMATION 8 



-S263 



APPLICATION CONTROL AGENT 26 NOTIFIES SCHEDULING 
AGENT 23 ABOUT PROCESSING COMPLETION AND 
SCHEDULING AGENT 23 ENTERS PROCESSING COMPLETION 
INTO SCHEDULE TABLE 281c 



-S264 



SCHEDULING AGENT 23 REQUESTS EVALUATION 
AGENT 22 TO CALCULATE TRACK RECORD 



( S265 ) 
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FIG. 96 



( S264-) 



S265 



EVALUATION AGENT 22 CALCULATES TRACK RECORD OF 
APPLICATION PROCESSING TO REPORT TRACK RECORD 
TO SCHEDULING AGENT 23 AND SCHEDULING AGENT 23 
ENTERS TRACK RECORD INTO TRACK RECORD TABLE 282C 



S266 



SCHEDULING AGENT 23 NOTIFIES CAPTURING AND 
REPORTING AGENT 21 ABOUT COMPLETION OF 
APPLICATION PROCESSING 



-S267 



CAPTURING AND REPORTING AGENT 21 NOTIFIES 
JOB MANAGEMENT AGENT 11 ABOUT COMPLETION OF 
APPLICATION PROCESSING AND JOB MANAGEMENT 
AGENT 11 ENTERS SO INTO JOB LIST TABLE 13 
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FIG. 99 

S291 



MONITORING AGENT 25 NOTIFIES SCHEDULING AGENT 23 
ABOUT COMPLETION OF PROCESSING OF PRECEDING JOB 



g ^-S271 

SCHEDULING AGENT 23 READS JOB INFORMATION 8 
TO BE PROCESSED NEXT FROM SCHEDULE TABLE 281c 
TO PASS JOB INFORMATION 8 TO APPLICATION 
CONTROL AGENT 26 



S272 



APPLICATION CONTROL AGENT 26 NOTIFIES MONITORING 
AGENT 25 ABOUT START OF JOB PROCESSING AND 
MONITORING AGENT 25 ENTERS SO INTO 
MONITORING TABLE 251 



-S273 



APPLICATION CONTROL AGENT 26 REFERS TO 
JOB DATABASE 27 TO TRANSMIT OUTPUT DATA TO 
CONTROL AGENT 24 



( S274 ) 



FIG. tOO 



( S273 ) 



S274 



CONTROL AGENT 24 TRANSMITS OUTPUT DATA TO 
DEVICE CONTROLLER 31 



-S275 



DEVICE CONTROLLER 31 SENDS CONTROL SIGNAL ETC. 
TO HARDWARE DEVICE 32 TO EXECUTE JOB PROCESSING 
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FIG. 101 



S281 



HARDWARE DEVICE 32 SENDS STATE SIGNAL TO DEVICE 
CONTROLLER 31 EACH TIME PROCESSING STATE OF 
HARDWARE DEVICE 32 CHANGES 



jjr ^- S282 

DEVICE CONTROLLER 31 SENDS PROCESSING STATE 
INFORMATION TO CONTROL AGENT 24 EACH TIME DEVICE 
CONTROLLER 31 RECEIVES STATE SIGNAL 



S283 



CONTROL AGENT 24 TRANSMITS PROCESSING STATE 
INFORMATION FROM DEVICE CONTROLLER 31 TO 
MONITORING AGENT 25 



( S285 ) 



S284 



MONITORING AGENT 25 RECORDS 

PROCESSING STATE INFORMATION 

IN MONITORING TABLE (DETAILED) 251 
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FIG. 102 



( S283 ) 

u /-S285 



MONITORING AGENT 25 TRANSMITS PROCESSING STATE 
INFORMATION FOR EACH UNIT TO BE PROCESSED 
TO SCHEDULING AGENT 23 AND SCHEDULING AGENT 23 
RECORDS PROCESSING STATE INFORMATION INTO 
MONITORING TABLE (GENERAL) 283c AND UPDATES 
TRACK RECORD TABLE 282c 



SCHEDULING AGENT 23 


UPDATES 


CONTENT 


OF 


SCHEDULE 


TABLE 281c BASED ON 


UPDATED 


CONTENT 


OF 


TRACK 


RECORD TABLE 282c 
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FIG. 105 



S291 



MONITORING AGENT 25 NOTIFIES SCHEDULING AGENT 23 
ABOUT COMPLETION OF JOB PROCESSING 



■-S271 



SCHEDULING AGENT 23 READS JOB 
INFORMATION TO BE PROCESSED 
NEXT FROM SCHEDULE TABLE 281c TO 
PASS JOB INFORMATION TO APPLICATION 
CONTROL AGENT 26 



S292 



SCHEDULING AGENT 23 REQUESTS EVALUATION AGENT 22 
TO CALCULATE FINAL TRACK RECORD 



S293 



EVALUATION AGENT 22 PASSES CALCULATED TRACK 
RECORD TO SCHEDULING AGENT 23 



S294 



SCHEDULING AGENT 23 ENTERS TRACK RECORD INTO 
TRACK RECORD TABLE 282c 



( S295 ) 
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FIG. 106 



(~S294j) 



S295 



SCHEDULING AGENT 23 NOTIFIES CAPTURING AND 
REPORTING AGENT 21 ABOUT COMPLETION OF 
JOB PROCESSING 



S296 



CAPTURING AND REPORTING AGENT 21 NOTIFIES 
JOB MANAGEMENT AGENT 11 ABOUT COMPLETION OF 
JOB PROCESSING AND JOB MANAGEMENT AGENT 11 
ENTERS SO INTO JOB LIST TABLE 13 



S297 



JOB MANAGEMENT AGENT 11 MOVES PROCESSING-COMPLETED 
JOB INFORMATION 8 FROM JOB LIST TABLE 13 TO 
JOB DATABASE 12 



10/10/2003, EAST Version: 1.04.0000 



U.S. Patent May 27, 2003 Sheet 106 of 125 US 6,571,147 Bl 



5 



CO 



or 
< 

CL 

< 
O 



cr 

o 
or 
o 
o 



o 
< 
cr 



o 
o 



o 
—I 
<c 
o 

o 

LU 

I 

CL 

<: 
x 



CO 
ID 

I 

_jO 
O 

LU 



CO 

o 



o 
o 
o 

o 



CO 
DC 



O 
X 

cvi 



O 

m 



LU 
2 



or 

LU 
CL 

o 
o 



CO 



< 

or 

CL 
< 



>- 
Q 



O 



o 



<§> 
-h 
co 
cr 
z> 
o 
3: 

CM 
■w 
O 
O 

o 

5 



CO 



to 

CM 



o 
o 

CO 

cm 

<s> 

H- 
o 

O 

CO 



0 0 

o _ 



CO 

>f ?^ 



o 



^ o 

-J o 

< ^ 

O LU 

i — cr 

. CD 



>- 
<: 
o 



o 
o 

CO 



o 



o 

CO 



CO 

cr 

ZD 

o 
x 

CM 

-** 

o 



CO 
CO 



o 
o 

i> 

H- 
o 

CM 

cn 



o 
o 

CM 

§ 

o 



CM 

©> 

co -4- 

CO 
CO GT 



CM 



1-S 
W CD 
O 

O o* 

i ^ 



CO 
CO 

o 
cr 



O 
Q 

I— < 

O LU 

i— cr 

- CD 



< 

O 



ZD 
O 

< 



o 
o 

CO 



CO 

o 
o 

CO 
CO 

o 
cr 

C3 



CO 
CO 

< 



00 
CO 



o 
cr 

CL 

CO 
CO 

o 
cr 



CO 

or 

ZD 
O 
X 

CM 



o 

CD 



LU 



< 

cr 

LU 
Q_ 

o 



CO 



<c 
or 
<c 

CL 
CL 
< 



>- 
<C 
Q 



O 

LO 

r*- 
@> 
H- 
>- 
< 



CO 

or 

ZD 
O 
X 
CM 



CO 

o 

LO 
CM 



CO 
CM~ 



O 

o 



>- 



O 

o 

CO 

@) 

>- 
-< 
o 

-X- 

o 

CO 



CO 

or 
o 

X 
CM 

o 



CO 
CO 



^1 o 



<9> 



CM 

o> 

O 
O 
CM 



CO T— 

-+- 



x- C/3 



CM 

<§> 

co-t- 
i- co 
co cr 



o 



o 

< 
-J 

o 



o 

i£ 

o 

CO 







I— 






d CM 


COS 


CM 






CO 


:¥68 f 


—I o 


S° 


CO 


O _ 




o 


I; ©) 


O CD 

»@ 


or 
cu 


»— 




CO ^ 




LU 


AMO 
OWN: 


GRO 


<0I1 


PRO 


— 1 CD 


—1 O 


CL 


CO 




<C ^ 




CO 


1— < 


H- <t 


ID 


o 


O LU 


O LU 


CO 


or 


i— or 


or 


CO 


CD 


- CO 


. CD 


< 





10/10/2003, EAST Version: 1.04.0000 



U.S. Patent May 27, 2003 Sheet 107 of 125 US 6,571,147 Bl 




10/10/2003, EAST Version: 1.04.0000 



U.S. Patent May 27, 2003 Sheet 108 of 125 US 6,571,147 Bl 



FIG. 109 



-L211a 



MESSAGE INPUT FROM OTHER AGENTS ETC. 



-L211b 



-S211 



MESSAGE JUDGEMENT 
^-S215 



-S221.S233 



INPUT OF PIECES OF 
JOB INFORMATION 8 
FROM LAN 40 



RECEIPT OF CHOICE 
CONDITIONS FROM 
CAPTURING AND 
REPORTING AGENT 21 



S212 



REGISTER PIECES OF 
JOB INFORMATION 8 
ON JOB DATABASE 12 



S213 



REQUEST FROM 
CAPTURING AND 
REPORTING 
AGENT 21 ETC. 
FOR TRANSMISSION 
OF UNPROCESSED 
JOB INFORMATION 8 



CHOOSE SOME PIECES OF 
JOB INFORMATION 8 AMONG 
JOB DATABASE 12 TO 
COPY CHOSEN PIECES OF 
JOB INFORMATION 8 TO 
JOB LIST TABLE 13 



S222, S234 



READ JOB INFORMATION 8 
FROM JOB LIST TABLE 13 
TO TRANSMIT JOB INFORMATION 
8 TO CAPTURING AND 
REPORTING AGENT 21 ETC. 
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FIG. 113 
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( S237 ) 



S2415 



SEQUENTIALLY 
INCREMENT I , J, K, 



S2411 



CAPTURE PROCESSING SPEC INFORMATION 
SI21 ( I , J, K, . . . ) FROM 
CAPTURED JOB INFORMATION 8 



S2412 



READ REFERENCE ABILITY INFORMATION 
AI21 (I, J, K, ...) FROM 
ABILITY DATABASE 28a 
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FIG. 1 14 



S242 



( S241 ) 



S2425 



SEQUENTIALLY 
INCREMENT I, J,K,- 



-S2421 



CAPTURE COST SPEC INFORMATION SI22 
(I. J, K, . . . ) FROM 
CAPTURED JOB INFORMATION 8 



S2422 



READ REFERENCE PROFIT INFORMATION 
AI22 ( I , J, K, . . . ) FROM 
PROFIT DATABASE 28b 
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FIG. 1 1 7 
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FIG. 118 
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FIG. 120 
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FIG. 12 1 
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FIG. 122 
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FIG. 123 
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FIG. 124 
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1 2 

SYSTEM FOR AND METHOD OF physical or chemical processing handled by the apparatuses 

MANAGING JOBS but also a mixture of such physical or chemical processing 

information and information about digital processing. 
Additionally, the materials to be handled are only digital 

BACKGROUND OF THE INVENTION 5 materials in some cases. 

1 Field of the Invention FIG ' ^ ^ snows anotner conventional system for manag- 

^ A . . i , , c , t . , ing jobs to be processed by apparatuses. Referring to FIG. 2, 

Hie present invention relates to a system for and method ft 0 f combinations of digital information processing 

of managing jobs for operation of an external apparatus 9Q4 afld tuses 903 are connected to the job 

and/or the processing of digital information. 10 management part £ 01 which in ^ & connected to the LAN 

2. Description of the Background Art 902t Digital information processed by the digital informa- 

F or efficiency of given operations (manufacture a nd tion processing parts 904 in accordance with the pieces of 

processing, assembly^ transport, and the like, which a re job information provided from the job management part 901 

referred to hereinafte r as "jobs") of a variety of apparatuse s is used for processing operations in the apparatuses 903. 

( manufacturing apparatuses, (e.g., automatic lathes , milling 15 With such an arrangement, the single job management part 

machines , N C machine tools, printing-machines, po st- 901 is adapted to manage the operations and states of the 

p rinting machines, various plate making equipment, various plurality of digital information processing parts 903 and the 

semiconductor fabricating apparatuses), robots, transpo rt plurality of apparatuses 904 in a centralized manner, 

e quipment, a nd the likeS for use in various jn^stTies centralized management of the apparatuses 903 and 

( printing and plate making, machine, electric, chemical and 20 ^ information processing parts 904 is originally 

metal industries and the like\ it has been customary to use intended for efficient processing of the jobs. Thus, the job 

a technique for managing jobs to be provided to thelpp a- management part 901 must judge for which processing part 

r atuses in a centralized manner. an d apparatus the processing of a job provided from the 

In the technique, all pieces of information on a job LAN 902 is suitable, how long it takes to process a job, and 

(referred to hereinafter as "job information") to be given to 25 whether or not processing is planned to be completed by a 

at least one apparatus are previously inputted to a predeter- delivery date. For strict productivity improvement, the job 

mined management part (referred to hereinafter as a "job management part 901 also must seize the costs required for 

management part"). Alternatively, an operator that has col- an apparatus to process a job currently awaiting processing, 

lected pieces of job information assigns jobs and seizes job In sucn caseS; w i m reC ent technological enhancement and 

handling states in respective apparatuses. tne increase in complexity of digital information and 

FIG. 1 shows a conventional system for managing jobs to devices, it has become difficult for the job management part 
be processed by apparatuses. Referring to FIG. 1, a plurality 901 to individually manage a huge amount of complicated 
of apparatuses 903 are connected to a job management part job information. Specifically, it takes much time to make all 
901 which in turn is connected to a LAN 902. With such an 35 of the judgements through the calculations of the job man- 
arrangement, the single job management part 901 is adapted agement part 901 which is a computer system, or the 
to manage the operations and states of the plurality of calculations themselves become impossible. This results in 
apparatuses 903 arranged, for example, in a particular area the increase in time required for the job management part 
within a factory in a centralized manner. Specifically, pieces 901 to notify the apparatuses 903 and the processing parts 
of job information to be processed by the apparatuses 903 904 about job processing and to manage the processing 
are provided from the LAN 902 to the job management part states of the jobs, causing the job management part 901 to 
901, and the job management part 901 then provides the become incapable of providing directions about suitable job 
pieces of job information to the apparatuses 903 after processing at times conforming to the job processing speeds 
performing computations about which pieces of job infor- in the apparatuses 903 and the processing parts 904. In other 
mation are to be provided to which apparatuses. 45 cases, the job management part 901 must omit parts of the 

There may often be cases where the operations and contents to be originally calculated to determine the direc- 

processing of these apparatuses are cot directly controlled tions and judgements on the job processing for the purpose 

by the pieces of job information. For example, a CAD of providing directions about the job processing in accor- 

(computer aided design) system, a simulation system, a dance with the job processing speeds in the apparatuses 903. 

design system in the printing industry, a digital computation 50 Suitable job management is impossible, particularly if the 

system, and the like are connected in between in many cases jobs are managed by a human operator in place of the job 

to previously process digital information based on the pieces management part which is a computer, 

of job information prior to the processing of external appa- Thus, the centralized job management, which is originally 

ratuses. intended for productivity improvement, produces wasted 

In a plate making system, for example, digital information 55 time for which a job processing side waits for directions 

including image data and character data handled by the from the job management part or the operator in practice, 

design system is sometimes converted into digital informa- resulting in the decrease in production efficiency. 

tion such as raster data that a plate making apparatus is _ 

capable of directly handling, before the plate mating appa- SUMMARY OF THE INVENTION 

ratus makes printing plates. In a processing system, digital 60 T hejjresentinvention is intended for a system for ma n- 

information including processing configuration data handled aging pieces of job information. According to the present 

by the CAD system is sometimes converted into processing iilvenll mi. the system comprises: a first sub-s vsteln"com- 

procedure data that a processing apparatus is capable of pnsrng an input mana g PTnpnt part, f or inputting and stoTThg 

handling, before the processing apparatus initiates the pro- a jirst gro u p of pieces of job information; and a secon d 

cessing. 65 j jyh-system rrmpleH «n the first sub-system th rou gh a n et- 

In this manner, the information represented by the pieces wor k connection and comprising a job -handling man ag e - 

of job information are often not only information about ment part for handling a second group of pieces of job 
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information, wherein the job-handling management part comprises: scheduling table memory means for storing a 

comprises select means for selecting the second group of scheduling table defining a schedule for handling pieces of 

pieces of job information among the first group of pieces of job information; capturing means for capturing a piece of 

job inf ormation. ~ job information among the pieces of job information to 



_..e present invention may reduce the burdens on the 5 determine a captured piece of job information; evaluation 

input management part and efficiently handle pieces of job means for evaluating whether or not the captured piece of 

information. j°b information can be handled by available job-handling 

Further, according to one aspect of the present invention, resources; and registering means for registering the captured 

the second sub-system comprises a plurality of job-handling P iece , °f Job information on the scheduling table when it is 

management parts. According to another aspect of the 1° ^ uded th L at the ^fu^piecc of job mfonnato can be 

present invention, the first sub-system comprises a plurality handled b * available job-handlmg resources. Thx elimi- 

of input management parts. aates the nced to J ud S e the P™perness of the pieces of job 

Additionally, according to still another aspect of the i nformatlon wheD 1Q P uttcd - . 

present invention, the job-handling management part further ^ P resent invention is also intended for a method of 

comprises a controller for controlling an external apparatus 15 efficiently managing pieces of job information and for 

in accordance with the second group of pieces of job recording medium(s) on which programs achieving the 

information,theexternalapparatusbeingprovidedoutofthe efficient management of pieces of job information are 

second sub-system; and the select means comprises: captur- recorded. 

ing means for capturing an objective piece of job informa- It is therefore an object of the present invention to provide 

tion representing an objective job which has not been 20 a system and the like which reduces a burden of judgment 

handled among the first group of pieces of job information; processing upon a job management part and an operator to 

and evaluation means for checking whether the external ensure well-planned job processing, 

apparatus is operable in accordance with the objective piece These and other objects, features, aspects and advantages 

of job information or not. This allows the external apparatus of the present invention will become more apparent from the 

to efficiently operate. 25 following detailed description of the present invention when 

Further, according to another aspect of the present taken in conjunction with the accompanying drawings, 
invention, the job-handling management part further com- DESCRIPTION OF THE DRAWINGS 
prises: scheduling table memory means on which an opera- 
tion schedule of the external apparatus is stored in the form 3Q FIG. 1 shows a conventional system for managing jobs; 
of a scheduling table; and registering means for registering fig. 2 shows another conventional system for managing 
the objective piece of job information on the scheduling jobs; 

table when it is concluded that the external apparatus is FIG 3 schematically shows the configuration of a system 

operable in accordance with the objective piece of job for managing job information according to a first preferred 

information, to thereby obtain the second group of pieces of 35 em bodiment of the present invention; 

job information on the schedule table. This provides the RG 4 showg ^ confi tion of me system of tne first 

schedule management of the external apparatus. preferred embodiment; 

Additionally, according to another aspect of the present p[G 5 shows a hardware confi tion of an { ut agent 

invention, the job-handling management part further com- svs t e nr 

prises an application controller for controlling execution of ^ y ' c .,, „. 

application processing, to thereby process digital data in ^. 6 shows a hardware configuration of a job-handling 

accordance with the second group of pieces of job informa- a S ent svstem ; 

tion; and the select means comprises: capturing means for FIG. 7 shows the operation of storing the job information 

capturing an objective piece of job information representing inputted to a job management system into a job list table and 

an objective job which has not been handled among the first 45 a job information capturing operation of an evaluation agent; 

group of pieces of job information; and evaluation means for FIG. 8 shows a job information evaluating operation of 

checking whether the application processing can be the evaluation agent; 

executed in accordance with the objective piece of job FIG. 9 shows the operation of registering job information 

information or not. This achieves the efficient processing of on a processing schedule and an apparatus controlling 

digital information. 50 operation of a control agent; 

Further, according to another aspect of the present FIG. 10 shows the operation of monitoring the processing 

invention, the job-handling management part further com- state of an apparatus; 

prises: scheduling table memory means on which a schedule FIG u shows me operation of the system when job 

of the application processing is stored in the form of a pr o Ces sing in the apparatus is completed; 

scheduling table; and registering means for registering the 5S mQ u ^ a flowchart showing the contents of the steps 

objective piece of job information on the scheduling table if tQ gjjj Q f pjQ 7. 

the application processing can be executed in accordance rr „ „ , ' 1 * *u * * p - rt u 

... ,. ,. - c . . . c . , u u FIG. 13 shows an example of the contents of a job 

with the objective piece of job information, to thereby obtain ^™ ^ 3 

the second group of pieces of job information. This provides aa ase » . 

the schedule management of the processing of digital infer- 60 FIGS - 14 and 15 show samples of the contents of a job 

mation. list table i 

The present invention may be applied to the processing of FIG. 16 shows an example of selection conditions from 

digital information and the management of pieces of job the job-handling agent system; 

information for the use of the processed digital information FIG. 17 is a flowchart showing the contents of the steps 

in the external apparatus. 65 S121 to S124 of FIG. 7; 

Furthermore, according to another aspect of the present FIG. 18 is a flowchart showing the contents of the steps 

invention, a system for managing pieces of job information S125 to S127 of FIG. 7; 



10/10/2003, EAST Version: 1.04.0000 



US 6,571,147 Bl 

5 6 

FTC 19 is a flowchart showing the contents of the steps FIG. 52 shows a hardware configuration of the input agent 

S131 to S135 of FIG. 8; system; 

FIG. 20 is a flowchart showing the contents of the steps FIG. 53 shows a hardware configuration of the design 

S136 and S137 of FIG. 8; agent system; 

FIG. 21 shows an example of the contents of an ability 5 FIG. 54 shows a hardware configuration of the job- 
database; handling agent system; 

FIG. 22 shows an example of the contents of a profit FIG. 55 shows the operation of storing the job information 

database; inputted to the input agent system into the job list table; 

FIG. 23 is a flowchart showing the contents of the steps 1Q piG. 56 shows a pre-processing operation of the design 

S141 to S143 of FIG. 9; ag e n t system; 

FIG. 24 shows an example of the contents of a schedule FIG. 57 shows the job information capturing operation of 

ta bl e ; the evaluation agent; 

FIG. 25 shows an example of calculations of estimates; FIG. 58 shows the job information evaluating operation of 

FIG. 26 is a flowchart showing the contents of the steps 15 the evaluation agent; 

S151 to S153 of FIG. 9; FIG. 59 shows the operation of registering the job infor- 

FIG. 27 is a flowchart showing the contents of the steps mation on the processing schedule; 

161 to S164 of FIG. 10; FIG. 60 shows the operation of application processing; 

e< 2 A^//^T^n h0Wing the C ° ntentS ° f the StCpS 20 FIG. 61 shows the operation of providing output data to 

S165 and S166 of FIG. 10; 20 ^ apparatus . 

FIG. 29 shows an example of the contents of a monitoring „ ... e - t • iL 

table f detailedV shows the operation of monitoring the processing 

^ state of the apparatus; 

FIG. 30 shows an example of the contents of a monitoring « . it _ . . . . 

, , . 1V r & FIG. 63 shows the operation when job processing m an 

table (general): ~ e ^ , 

™~ \* ■„,.., r , 25 apparatus is completed; 

FIG. 31 is a flowchart showing the contents of the steps 

S171 to S174 of FIG IT 64 is a flowchart showing the contents of the steps 

cto i"> * a il /u • .u S211 to S213 of FIG. 55; 

FIG. 32 is a flowchart showing the contents of the steps ^ „ , , 1 

S175 to S177 of FIG 11* shows an example of the contents of a job 

FIG. 33 shows an example of calculations of track 30 m £ ormat i° n database 12a, 

records" F * G> ^ shows an example of the contents of an input 

FIG. 34 shows an example of the contents of a track databasie 12 b 

record table; F * G> 67 shows an example of the contents of an output 

FIGS. 35 and 36 are flowcharts showing the operation of database 12c; 

a job management agent; 35 FIGS. 68 and 69 show examples of the contents of the j ob 

FIG. 37 is a flowchart showing the operation of a cap- table; 

turing and reporting agent; FIGS. 70 and 71 show examples of the selection condi- 

F1G. 38 is a flowchart showing the operation of the tions from the job-handling agent system; 

evaluation agent; 4Q FIG. 72 is a flowchart showing the contents of the steps 

FIG. 39 is a flowchart showing the operation of the S221 t0 S224 of FIG - 56 > 

evaluation agent in the step S131; FIG. 73 is a flowchart showing the contents of the steps 

FIG. 40 is a flowchart showing the operation of the S225 to S228 of FIG. 56; 

evaluation agent in the step S132; FIG. 74 shows an example of the contents of a job 

FIGS. 41 and 42 are flowcharts showing the operation of 45 information database 54a; 

a scheduling agent; FIG. 75 shows an example of the contents of an input 

FIG. 43 is a flowchart showing the operation of the database 54b; 

control agent; FIG. 76 shows an example of the contents of an output 

FIG. 44 is a flowchart showing the operation of a moni- database 54c; 

toring agent; 50 p IG 77 shows a particular example of digital materials; 

FIG. 45 shows the configuration of the system for man- FIG. 78 shows a particular example of a layout; 

aging the job information according to second and fifth ■ .„. ... 

preferred embodiments of the present invention; ™. 79 * a flowchart showing the contents of the steps 

uin ac u *u c . e S231 to S234 of FIG. 57; 

FIG. 46 shows the configuration of the system for man- 
aging the job information according to a third preferred 55 FIG - 80 * a flowchart showing the contents of the steps 
embodiment of the present invention; S235 to S238 of FIG - 57 ^ 

FIG. 47 shows the configuration of the system for man- FIG. 81 shows an example of the contents of a job 

aging the job information according to a fourth preferred information database 27a; 

embodiment of the present invention; 6Q FIG. 82 shows an example of the contents of an input 

FIG. 48 schematically shows the relation of the configu- database 27 b; 

ration of the system of the fourth preferred embodiment; FIG. 83 shows an example of the contents of an output 

FIG. 49 shows the configuration of the input agent sys- database 27c; 

tem; FIG. 84 is a flowchart showing the contents of the steps 

FIG. 50 shows the configuration of a design agent system; 65 S241 to S246 of FIG. 58; 

FIG. 51 shows the configuration of the job -handling agent FIG. 85 is a flowchart showing the contents of the steps 

system; S247 and S248 of FIG. 58; 
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FIG. 86 shows an example of the contents of the ability FIGS. 120 and 121 are flowcharts showing the operation 

database related to an application; of an application control agent; 

FIG. 87 shows an example of the contents of the ability FIG. 122 is a flowchart showing the operation of a 

database related to an apparatus; capturing agent; 

FIG. 88 shows an example of the contents of the profit 5 FIG, 123 is a flowchart showing the operation of an 

database related to the application; application management agent; 

FIG. 89 shows an example of the contents of the profit FIG. 124 is a flowchart showing the operation of a return 

database related to the apparatus; agent; 

FIG. 90 is a flowchart showing the contents of the steps 10 FIG. 125 shows the configuration of the system according 

S251 to S253 of FIG. 59; to a sixth preferred embodiment of the present invention; 

FIG. 91 shows an example of the contents of the schedule anci 

table related to the application; FIG. 126 shows the configuration of the system according 

FIG. 92 shows an example of the contents of the schedule to a seventh preferred embodiment of the present invention, 

table related to the apparatus; 15 DESCRIPTION OF THE PREFERRED 

FIG. 93 shows an example of calculations of estimates EMBODIMENTS 
related to the application; 

FIG. 94 shows an example of calculations of estimates 1. First Preferred Embodiment 

related to the apparatus; 2Q ^ Qf Syst£m for Managing Jobs> 

FIG. 95 is a flowchart showing the contents of the steps _ , iL „ . - . 1An - 

S261 S264 of FIG 60* shows the configuration of a system 100 for 

0 0 ' ' managing jobs according to a first preferred embodiment of 

FIG. 96 is a flowchart showing the contents of the steps the present inve[1 tion. An apparatus 30 for actually process- 

S265 to S267 of FIG. 60; ing the j obs is also shown in FIG 3 

FIG. 97 shows an example of calculations of track records 25 ^ syst£m m generally ^ agent system 10 

related to the application; for managing pieces of j ob information which are inputted 

FIG. 98 shows an example of the contents of the track (referred to hereinafter as an "input agent system 10"), and 

record table related to the application; an agent system 20 for managing the handling of pieces of 

FIG. 99 is a flowchart showing the contents of the steps job information (referred to hereinafter as a "job-handling 

S271 to S273 of FIG. 61; agent system 20"). The input agent system 10 and the 

FIG. 100 is a flowchart showing the contents of the steps job -handling agent system 20 are connected to each other 

S274 and S275 of FIG. 61; through a LAN 40 for communication of information. 

FIG. 101 is a flowchart showing the contents of the steps Although the single job-handling agent system 20 is shown 

S281 to S284 of FIG 62* 35 in FIG 3 ^ connected to the LAN 40, a plurality of 

FIG. 102 is a flowchart showing the contents of the steps job-handling agent systems 20 the number of which equals 

S285 and S286 of FIG 62- number of external apparatuses 30 managed by the input 

^„ , ' i r .i. « . c ,l a g ent system 10 are actually connected to the LAN 40 so 

FIG. 103 shows an example of the contents of the ^ ^ „ 30 and ^ job _ handling agent systems 

monitoring table (detailed); ^ are comected ^ a one . to . one relationship. 

FIG. 104 shows an example of the contents of the 40 ^ rf ^ ^ ^ ^ ^ j()b _ handling 

monitoring table (general), agent syslem 2Q hag aQ intemal COQfigura ti on wherein agents 

FIG. 105 is a flowchart showing the contents of the steps which are programs that execute autonomous judgement and 

S291 to S294 of FIG. 63; processing are used as main elements. The input agent 

FIG. 106 is a flowchart showing the contents of the steps 4$ system 10 and the job-handling agent system 20 themselves, 

S295 to S297 of FIG. 63; each of which functions as a set of agents, also have the 

FIG. 107 shows an example of calculations of track function as agents that execute autonomous judgement and 

records related to the apparatus; processing. In other words, the agent systems themselves as 

FIG. 108 shows an example of the contents of the track well as the agents that are programs constituting each agent 

record table related to the apparatus; 50 system have autonomous properties. 

FIGS. 109 and 110 are flowcharts showing the operation The input agent system 10 functions to store therein 

of the job management agent; pieces of job information transmitted thereto through the 

FIG. Ill is a flowchart snowing the operation of the LAN 40, or is adapted to comprehensively hold information 

capturing and reporting agent; on J obs to bc processed in an area of a factory in winch the 

FIG. 112 is a flowchart showing the operation of the 55 a PP aratu * * installed and information on jobs being 

! , or processed. It should be noted that the input agent system 10 

evaluation agent; -j.j. • i • i i_ * c u 

™^ . „ , ... . ^ . is adapted to previously simply choose some pieces or job 

FIG. 113 is a flowchart showing the operation of the information to be handled the pieces of job Mor . 

evaluation agent in the step S241; mation iQpuUed tfaereto SQ ^ tQ efficiently manage the jo5 

FIG. 114 is a flowchart showing the operation of the 6Q information by the reduction of the number of pieces of job 

evaluation agent in the step S242; information to be handled. 

FIGS. 115 through 117 are flowcharts showing the opera- j^e j 0 b-handling agent system 20 controls the entire 

tion of the scheduling agent; operations of the apparatus 30 based on the pieces of job 

FIG. 118 is a flowchart showing the operation of the information and also functions to select and capture infor- 

control agent; 65 mation on a job to be processed among the pieces of job 

FIG. 119 is a flowchart showing the operation of the information stored in the input agent system 10. Thus, in the 

monitoring agent; system 100, the job-handling agent system 20, not the input 
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agent system 10, determines which apparatuses 30 are to 
process which jobs. As a result, the input agent system 10 
need not perform a huge amount of complicated information 
processing including seizing the characteristics and process- 
ing states of all apparatuses and judging which apparatuses 5 

30 are to process which jobs. This achieves the reduction in 
burdens upon the input agent system 10. 

The job-handling agent system 20 also functions to con- 
trol the actual operations of the apparatus 30 as above 
described. More specifically, the job -handling agent system 1° 
20 sends the job information and the like to a device 
controller 31 in the apparatus 30, and the device controller 

31 then sends a control signal to a hardware device 32 such 
as a motor and a robot in the apparatus 30 based on the job 
information. Although a pair of device controller 31 and 15 
hardware device 32 are shown in FIG. 3, the apparatus 30 
typically comprises a plurality of device controllers 31 and 

a plurality of hardware devices 32 in practice. In some cases, 
one device controller 31 cooperates with a plurality of 
hardware devices 32. With such an arrangement, the plural- 20 
ity of hardware devices 32 are connected to the single device 
controller 31. 

In FIG. 3, computer systems (referred to simply as 
"computers" hereinafter) are shown as used as the input 
agent system 10 and the job -handling agent system 20. In 25 
this case, programs for causing these computers to perform 
a job management operation to be described later are pre- 
viously read into these computers via recording media 9 
such as a magnetic disk, an optical disk, a magneto-optical 
disk, and a magnetic tape, or LAN 40. The input agent 30 
system 10 and the job-handling agent systems 20 are not 
always required to use computers, but may be constructed as 
dedicated information processing devices. In particular, the 
job -handling agent system 20 which is provided in associa- 
tion with each apparatus 30 may be incorporated together 35 
with the device controller 31 and the like on a single board 
as an electric circuit. This allows the job-handling agent 
systems 20 to be located within the apparatuses 30 to 
provide an aesthetically pleasant and orderly arrangement of 
the apparatuses 30 in the factory and to render compact and 40 
protect the job-handling agent systems 20. The input agent 
system 10 and the job-handling agent systems 20 need not 
transmit information through the LAN 40 but may be 
connected directly to each other. 

Hie configuration of the system 100 according to the 45 
present invention has been briefly described above. The 
configuration and operation of the system 100 will be 
described in detail hereinafter. 

<1.2 System Configuration 5Q 
FIG. 4 shows a configuration of the system 100 (using the 
agents as main elements) and flows of information in the 
system 100, with attention focused on the operations of the 
input agent system 10 and the job -handling agent system 20. 
The first preferred embodiment employs the computers as S5 
the input agent system 10 and the job -handling agent system 
20 as shown in FIG. 3. With such hardware arrangement, the 
components whose operations are a focus of attention as 
shown in FIG. 4 correspond in practice to programs and 
storage means which operate on the computers. 60 
<1.2(a) Configuration of Input Agent System> 
The input agent system 10 stores and chooses pieces of 
job information 8 inputted thereto, and comprises a job 
management agent 11, a job database 12, and a job list table 

13- 65 

The job management agent 11 is a program that operates 
on a computer, and functions to handle the pieces of job 



147 Bl 

10 

information 8 and the like inputted to the input agent system 
10. As described above, the agent is an autonomous program 
which itself makes a judgement to execute processing, and 
is adapted to autonomously operate while making contact 
with other agents in response to requests from an operator 
and other agents. 

The job database 12 is storage means, such as a fixed disk 
device, for storing through the job management agent 11 
therein the pieces of job information 8 inputted via the LAN 
40 to the input agent system 10. In other words, all of the 
pieces of job information 8 inputted to the input agent 
system 10 are once stored in the job database 12. 

The job list table 13 is storage means, such as a RAM, for 
temporarily copying and storing some pieces of job infor- 
mation 8 which satisfy predetermined conditions among the 
pieces of job information 8 stored in the job database 12. The 
copying of the pieces of job information 8 from the job 
database 12 to the job list table 13 is executed by the 
operation of the job management agent 11. The pieces of job 
information 8 stored in the job list table 13 are capturable by 
the job-handling agent system 20 through the LAN 40. 

<1.2(b) Configuration of Job-Handling Agent System> 

The job-handling agent system 20 functions to select and 
capture pieces of job information 8 stored in the job list table 
13 and to control the operation of the apparatus 30, and 
comprises agents including a capturing and reporting agent 
21, an evaluation agent 22, a scheduling agent 23, a control 
agent 24, and a monitoring agent 25. The job-handling agent 
system 20 further comprises an ability database 28a, a profit 
database 28b, and a scheduling database 28c which are 
included in a fixed disk device and the like for storing 
information used by the agents. The ability database 28a 
stores ability information indicative of types of jobs handle- 
able by the apparatus 30. The profit database 28b stores 
profit information for use in cost accounting for job pro- 
cessing. The scheduling database 28c stores scheduling 
information indicative of the schedules of the jobs to be 
processed by the apparatus 30. 

The capturing and reporting agent 21, which serves as a 
contact of the job-handling agent system 20 in communi- 
cating with the exterior, requests the job management agent 
U to capture pieces of job information 8 stored in the job list 
table 13 and reports a job processing state in the apparatus 
30 to the job management agent 11. The contact between the 
capturing and reporting agent 21 and the job management 
agent 11 is made via the LAN 40. Although the capturing 
and reporting agent 21 is illustrated in the description below 
as making a request to the job management agent 11 to 
thereby capture pieces of job information stored in the job 
list table 13 and to enter pieces of information into the job 
list table 13, the capturing and reporting agent 21 may 
capture the pieces of job information directly from the job 
list table 13 and enter the pieces of job information directly 
on the job list table 13, not through the job management 
agent 11, for the purpose of more rapid processing. 

The evaluation agent 22 functions to evaluate whether or 
not a piece of job information 8 captured by the capturing 
and reporting agent 21 is actually handleable by the appa- 
ratus 30. More specifically, the evaluation agent 22 evaluates 
whether or not the captured piece of job information 8 is the 
information on a job that the apparatus 30 can process based 
on the ability information and profit information, and 
whether or not the captured piece of job information 8 is the 
information on a job that is expected to produce an economic 
profit. The evaluation agent 22 requests the scheduling agent 
23 to be described below to evaluate whether or not an 
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objective job to be evaluated is registerable on a processing nf i nh info rmation fl tn hp storrd in fhr, jnh database. 12 are 

schedule of the apparatus 30. recei ved from the LAN 40 through th R mrnrr M nidation 

The scheduling agent 23 is an agent for managing the device 105, 

processing schedule and the like of the jobs to be processed I t should be noted tha t the job management agent 11 , thg 

by the apparatus 30. The scheduling agent 23 evaluates 5 j ob database 12 and the job list table 13 may be stored ina nv 

whether or not a new piece of job information captured by s torage device which is freely readable and writable, and 

the capturing and reporting agent 21 is processable by a h eed not be stored in separate storage devices. 

delivery date, registers an objective piece of job information FIG. 6 shows an internal configuration of the computer for 

on the processing schedule which is part of the scheduling me job-handling agent system 20 wherein a CPU 201 for 

information, and provides the information on a job to be io executing the processing of the computer, a RAM 202 

processed to the control agent 24 to be described below. serving as a work area of the processing, a CRT 203 and a 

The control agent 24 is an agent for actually controlling keyboard 204 for input and output operations for the 

the operation of the apparatus 30, and provides a piece of job operator, a communication device 205 for communicating 

information 8 and the like to the device controller 31 of the with the LAN 40, a reader 206 for reading the recording 

apparatus 30. 15 medium 9, and two fixed disk devices 211 and 212 for 

The monitoring agent 25 receives processing state infor- storing various agents and various databases are connected 

mation on the processing of a job in the apparatus 30 through t0 a bus *ine 221, for example, through interfaces (Iff) as 

the control agent 24 to request the scheduling agent 23 to required. The device controller 31 of the apparatus 30 is also 

record the processing state information. 2Q shown in FIG. 6 as connected through an interface to the bus 

<1.2(c) Others> Mine 221_ ^ 

The configurations of the input agent system 10 and the ^Vheu the computer is used as the job-handling agent 

job-handling agent system 20 using the agents as the main sy stem 20, the various agents which are programs ar e 

elements have been described. Then, the relationship with p r^o^Y read from the recording medium 9 through t he 

the apparatus 30 will be described below. 25 ™jter ^ Jlti l the conten ts^ the ^various datab ase 

m . . m ^ A . . read from the reader 206 or i nputted Irom th e LAN 4 0 

The apparatus 30 is shown .n FIG. 4 as comprising the jL^Zi Jtfon devi^ 

hardware device 32 such as a motor and a robot. Although <~ — ; — , , t , , 

the single device controller 31 is shown in FIG. 4, the A ^ should be noted that the various agents and various 

apparatus 30 may comprise a plurality of device controllers dat aDases may Be stored m any storage aevice wmcb is 

31. In this case, the hardware device 32 is connected to a 30 fre ely readable md .writable, and need not be st ored in 

device controller 31 which sends a control signal to the s eparate storage devices. 

hardware device 32. Although the device controllers 31 and <1 -3 Operation of System> 

hardware devices 32 are in a one-to-one relationship as a T he configuration of the system 100 has been describe d 

general rule, one device controller 31 m ay control a plurality ab ove. Description will be given in detail on the operati on 

of hardware devices 32. 35 of jhe system 100 in accordance with the configuration usin g 

As described hereinabove, the input agent system 10 and th e agents as the main elem ents shown in FIG. 4 by mea ns 

the job-handling agent system(s) 20 are connected through o f an example where the apparatus 30 is an apparatus for 

the LAN 40 in a one-to-one or one-to-plural relationship, machining metallic material. 

and the job-handling agent systems 20 and the apparatuses FIGS. 7 through 11 illustrate the transfer of information 

30 are in a one-to-one relationship. The job-handling agent 40 between the respective components (agents, databases and 

systems 20 and the device controllers 31 are in a one-to-one the like). In FIGS. 7 through 11, only parts of the configu- 

or one-to-plural relationship, and the device controllers 31 ration shown in FIG. 4 which are required for description are 

and the hardware devices 32 are in a one-to-one or one-to- illustrated. FIG. 7 shows the operation performed between 

plural relationship. the instant when the pieces of job information 8 are inputted 

<1 .2(d) Hardware Configuration of System> 45 to the input agent system 10 and the instant when the 

While the configuration of the system 100 using the evaluation agent 22 captures the new piece of job informa- 

agents as the main elements is shown in FIG. 4 with tion 8 * F1G - 8 shows the operation wherein the evaluation 

attention focused on the operation of the system 100, the a S ent 22 evaluates whether or not the captured piece of job 

hardware configuration of the system 100 shown in FIG. 3 50 information 8 is handleable by the apparatus 30. FIG. 9 

which employs the computers connected to the LAN 40 is sbows tbe operation performed between the instant when the 

shown in FIGS 5 and 6 positively evaluated piece of job information 8 is registered 

E1G. 5 shows an internal configuration of the computerfo r on the schechiling database 28c and the instant when the 

^he input agent system 10 wherein a CPU 101 for ev enting P ro ™g f a J ob * executed. FIG. 10 shows the 

processing of the computer, a RAM 102 serving as " a 5 5 T^Tu ™ mton, « T^T ° f ^ ?u 

work area of the proc essing*, a CRT 103 and a keyboard 10 4 F * 11 shows ^e operation when the processing of the job 

for mmt and output op erations f or the operator, a comrmL- m the apparalUS 30 1S com P leted - 

.n^ulon devicTloS for communicating with the LAN 40, a <* - 3 ( a ) In P ut of Job Information to Input Agent System> 

r eader 106 for reading the rec ording medium 9, and tw o The steps Sill to S113 of FIG. 7 are the steps performed 

fixed disk devices 111 and 1X2 for storing the job manage - 6 o between the instant when pieces of job information 8 are 

ment agent 11 and the job datab a se 1^ are connected {qTp us inputted to the input agent system 10 and the instant when 

iine J T21 i rff>r "exa m ple, through interlaces (I/F) as required . some pieces of job information 8 are stored in the job list 

"f *h" p A M I" 7 ' serving as the work area is the_iob list table 13. FIG. 12 is a flowchart showing the contents of the 

ii steps Sill to S113. 

When the computer is used as the in p ut agent system 10 , 65 The pieces of job information 8 from the LAN 40 are 

the agents which are programs are previously read from th e stored in the job database 12 through the job management 

recording medium 9 through the reader 1U6 ? and the pieces agent 11. Specifically, all pieces of job information 8 input- 
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ted to the input agent system 10 are once stored in the job unprocessed one of the pieces of job information 8 stored in 

database 12 (steps Sill and S112). In the steps Sill and the job list table 13 (step S123). 

S112, the job management agent 11 may simply check the The agent which makes a first request for the capturing of 
inputted pieces of job information 8 for formats. FIG. 13 the new piece of job information 8 is not limited to the 
shows an example of lists of the pieces of job information 8 5 scheduling agent 23. For example, if the function of pro- 
stored in the job database 12. viding operating directions to other agents is desired to be 

Next, the job management agent 11 copies and stores concentrated possibly on the evaluation agent 22, the evalu- 

some pieces of job information 8 which satisfy the prede- ation agent 22 may send a simple inquiry about the vacancy 

termined conditions among the pieces of job information 8 of the schedule to the scheduling agent 23 and thereafter 

stored in the job database 12 into the job list table 13 (step ™ request the capturing and reporting agent 12 to capture the 

S113). This allows the job-handling agent system 20 to new piece of job information 8 (step S122). 

capture a piece of job information 8 stored in the job list The job management agent 11 passes any one of the 

table 13 and to add information to the pieces of job infor- unprocessed pieces of job information 8 stored in the job list 

mation 8 stored in the job list table 13. The choice and table 13 (more properly, a piece of job information which 

copying of the pieces of job information 8 by the job 15 has not yet been captured by the capturing and reporting 

management agent 11 previously reduce the number of agent 21) to the capturing and reporting agent 21 in response 

pieces of job information 8 to be handled to provide more to the request from the capturing and reporting agent 21 

rapid management of the job information 8 in the input agent (step S124). Then, the capturing and reporting agent 21 

system 10 and more rapid capture of the job information 8 checks the captured piece of job information 8 for formats 

in the job-handling agent system 20, achieving efficient 20 ( e .g., checks for a data format error, excess and deficiency of 

management of the job information. data contents and the like) (step S125). If there are no 

FIGS. 14 and 15 show examples of the lists of the pieces anomalies in the captured piece of job information 8, the 

of job information 8 stored in the job list table 13. A piece capturing and reporting agent 21 passes the captured piece 

of job information with a job ID 0002 among the pieces of of job information 8 to the evaluation agent 22 (step S126). 

job information 8 stored in the job database 12 is shown in 25 If there is a format error in the captured piece of job 

FIG. 14 as not copied to the job list table 13. FIG. 15 shows information 8, the capturing and reporting agent 21 so 

parts of the job list table 13 which contain management notifies the job management agent 11. Upon receipt of the 

information transmitted from the job-handling agent system notification, the job management agent 11 adds the contents 

20. By referring to the management information, the input of the notification to the job list table 13 (step SI 2 7). More 

agent system 10 may seize the reservation and completion of 30 specifically, "9" (indicative of "reservation inhibited") is 

job processing. The details are described later. entered into reservation status information of the job list 

The conditions under which the job management agent 11 table 13 shown in FIG. 15, and "1" (indicative of "process- 
chooses the pieces of job information 8 to be entered in the ing rejected") is entered into processing rejection status 
job list table 13 are previously provided from the LAN 40 information thereof. This inhibits any job-handling agent 
through the evaluation agent 22 and the capturing and system 20 from subsequently capturing this piece of job 
reporting agent 21 of the job-handling agent system 20 to the information 8. Of course, the job management agent 11 may 
job management agent 11 (steps S114 and S115). For make such format check of the piece of job information 8, 
example, when the apparatus 30 is a machining apparatus, <1 .3(c) Evaluation of Job Information> 
the above described choice conditions mainly include con- In the steps S131 to S137 of FIG. 8, the job-handling 
ditions regarding the abilities of the apparatus 30 such as a agent system 20 evaluates whether or not the captured new 
maximum cutting rate and a maximum machining accuracy piece of job information 8 is processable by the apparatus 
(minimum as a value) which the apparatus 30 is capable of 30. As the result of this operation, the job-handling agent 
exhibiting, but may include other conditions such as cost system 20 selects and captures apiece of job information 8 
accounting and machining time unless the conditions 45 stored in the job list table 13. FIGS. 19 and 20 are flowcharts 
become an excessive burden on the job management agent showing the contents of the steps S131 to S137. 
11. Since such choice conditions are provided from all evaluation of the new piece of job information 8 is 
job-handling agent systems 20 connected to the LAN 40 to divided into three sequential stages: the evaluation of 
the job management agent 11, the job management agent 11 whether or not the new piece of job information 8 is within 
may readily choose the pieces of job information 8 handle- 5Q tne ability range of the apparatus 30, the evaluation of 
able by any apparatus 30 managed by the input agent system whether or not the new piece of job information 8 produces 
10. An example of the choice conditions is shown in FIG. 16. a pro fi t) anc j tne evaluation of whether or not the new piece 

<1.3(b) Capture of Job Information in Evaluation Agent> of job information 8 is processable by the delivery date. 

The steps S121 to S127 of FIG. 7 show the operation For the evaluation of whether or not the new piece of job 

wherein the evaluation agent 22 captures a new piece of job 55 information 8 is within the ability range of the apparatus 30, 

information 8 through the capturing and reporting agent 21. the evaluation agent 22 initially takes out machining speci- 

FIGS. 17 and 18 are flowcharts showing the contents of the fication information in the piece of job information 8, and 

steps S121 to S127. then reads reference ability information from the ability 

As a precondition that the job-handling agent system 20 database 28a (step S131). FIG. 21 shows an example of the 

captures the new piece of job information 8 from the input 60 contents of the ability database 28a. Items corresponding to 

agent system 10, the scheduling agent 23 initially judges that the machining specification information among the items 

a new piece of job information 8 is to be registered on the including the number of revolutions and a cutting rate shown 

processing schedule while referring to the scheduling infor- in FIG. 21 are read as the reference ability information, 

mation to request the capturing and reporting agent 21 to Then, the evaluation agent 22 judges whether or not the 

capture apiece of job information 8 (step S121). In response 65 machining specification information is within the range of 

to the request, the capturing and reporting agent 21 requests the allowable values of the respective items determined by 

the job management agent 11 via the LAN 40 to pass an the reference ability information. If the machining specifi- 
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cation information is within the range of the allowable is additionally entered- Thereafter, the rejected piece of job 

values, a positive evaluation such that the job is processable information 8 is not passed to the job -handling agent system 

by the apparatus 30 is made. If the machining specification 20 corresponding to the additionally entered apparatus num- 

information is out of the range of the allowable values, a ber so that one job -handling agent system 20 is prevented 

negative evaluation that rejects the processing is made. 5 from evaluating the single piece of job information 8 twice 

The restrictive conditions shown in FIG. 21 represent the or more - 

limits of the ability of the apparatus 30, and correspond to <1.3(d) Registration of Job Information> 

the conditions (FIG. 16) under which the job management In the steps S141 to S143 of FIG. 9, the positively 

agent 11 chooses the pieces of job information 8. evaluated piece of job information 8 is registered on the 

If it is evaluated that the piece of job information 8 is 10 processing schedule. FIG. 23 is a flowchart showing the 

within the ability range of the apparatus 30, the evaluation contents of the steps S141 to S143. 

agent 22 then evaluates whether or not the processing of the The positively evaluated piece of job information 8 is 

job in accordance with the piece of job information 8 initially passed from the evaluation agent 22 to the sched- 

produces a profit. For this evaluation, the evaluation agent uling agent 23 (step S141). At this time, incidental infor- 

22 takes out cost specification information from the piece of 15 mation produced in the evaluation agent 22 is also passed to 

job information 8 and then reads reference profit information the scheduling agent 23. 

related to costs required for the job processing from the The incidental information includes information required 

profit database 2Sb (step S132). FIG. 22 shows an example for job processing such as what is to be used among the 

of the contents of the profit database 28b. Required ones of contents of the ability database 28a shown in FIG. 21, for 

the pieces of information shown in FIG. 22 are read as the 20 example, which type of cutter is to be used, and an estimate 

reference profit information. of cost required for job processing. 

Then, the evaluation agent 22 judges whether or not the Upon receipt of the piece of job information 8 and the 
cost specification information is within the range of the incidental information, the scheduling agent 23 registers the 
allowable values of the respective items determined by the contents thereof on the processing schedule of the schedule 
reference profit information. If the cost specification infor- table 281c (step S141). FIG. 24 shows the piece of job 
mation is within the range of the allowable values, a positive information 8 registered as the information on the process- 
evaluation such that the job is to be processed by the ing schedule. FIG. 25 shows the method of calculating the 
apparatus 30 is made. If the cost specification information is amount to be claimed and a gross profit of FIG. 24, for 
out of the range of the allowable values, a negative evalu- example, in the case where the type A(the cost in the upper 
ation that rejects the processing is made. row f° r usc m calculation of the amount claimed and the cost 

If it is judged in the step S132 that the piece of job * thc lowcr r ° w L for use in cdculation of the gross profit) of 

information 8 produces a profit, then the evaluation agent 22 th * ™ ntents of ihc P rofit databasc 2Sb shown ia FIG * 22 15 

requests the scheduling agent 23 to evaluate whether or not selected. 

the piece of job information 8 is registerable on the pro- 35 u P on completion of the registration, the scheduling agent 

cessing schedule (step S133). At this time, the evaluation 23 notifies the capturing and reporting agent 21 about the 

agent 22 passes only predetermined pieces of information completion of the registration (step S142), and the capturing 

required for the evaluation (the delivery date, time required ™ d reporting agent 21 then so notifies the job management 

for job processing, and the like) to the scheduling agent 23. a g cnt 1L The j° b management agent 11 enters "1" 

The scheduling agent 23 refers to the processing schedule « (indicative of "to reserve" ) -into the reservation stains infor- 

stored in a schedule table 281c in the scheduling database ™ atl0D of ^ J ob bst tabLe 13 sh ° w * in HG * \ 5 <f ? ? 143 >* 

28c to evaluate whether or not the piece of information This completes the registration of the piece of job informa- 

received from the evaluation agent 22 is registerable on the tl0n 8 on < he Processing schedule and allows the input agent 

processing schedule (step S134), that is, to judge whether or ^™ 10 l ° sei f ^ registration situation of the piece of 

not the job is processable in open or unfixed parts of the 4 5 J«b information 8. Other job-handling agent systems 20 are 

processing schedule. Thc scheduling agent 23 passes the f [° m capturing the piece of job information 8 

result of evaluation to the evaluation agent 22 (step S135). w ^ 3 ^^°^ * Job> 

If the results of the above described three stages of ^f^ 1 ? 8 ° , ° ^ „^ T ^ n 

evaluation are all positive, the piece of job information 8 is The steps S151 through S153 of FIG. 9 are steps executed 

sent from the evaluation agent 22 to the scheduling agent 23 50 until the apparatus 30 is placed m operation based on the 

and then registered on the processing schedule (step S141 P iece of J ob information 8 FIG. 26 is a flowchart showing 

and the like), as will be described later. If at least one of the the contents of the steps S151 to S153. 

results of the three stages of evaluation is negative, the As a precondition for the start of the processing of a new 

evaluation agent 22 notifies the capturing and reporting job, when the processing of the preceding job is completed, 

agent 21 that the processing is to be rejected in the apparatus 55 the monitoring agent 25 notifies the scheduling agent 23 

30 (step S136). The capturing and reporting agent 21 notifies about the completion of the job processing (step S171). 

the job management agent 11 about the rejection of the Upon receipt of the notification about the completion of 

processing, and the job management agent 11 enters the the processing of the preceding job, the scheduling agent 23 

rejection of the processing into the job list table 13 (step reads a piece of information on the job to be processed next 

S137). This allows the input agent system 10 to seize the 60 from the processing schedule of the schedule table 281c to 

results of evaluation in the respective job-handling agent provide the read piece of job information 8 and its incidental 

systems 20. More specifically, "1" (indicative of "processing information to the control agent 24 (step S151). The control 

rejected") is entered into processing rejection status infor- agent 24 further sends the received information to the 

mation of the job list table 13 shown in FIG. 15, and the apparatus 30 to cause the apparatus 30 to execute the 

number (identification number previously given to each 65 processing of the job (step S152). 

apparatus) of the apparatus 30 corresponding the job- In the apparatus 30, the device controller 31 r eceives the 

handling agent system 20 which has rejected the processing in to rm a uPTTIr o m tne control agent 24 (step to send a 
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control signal to the hardware device 32 in response to the The scheduling agent 23 requests the evaluation agent 22 

pi ece nf jnh information 8 and the incidental informatio n, to calculate the final track record which is the cost required 

whereby the processing of the job is executed (step S15Q . until the completion of the job processing (step S172). The 

<1 3(f) Monitoring of Job Processing> trac ^ record calculation is similar in contents to the above 

Hie job-handling agent system 20 monitors the job pro- * described calculation of the amount to be claimed (FIG. 25) 

casing during the time the apparatus 30 executes the job an , d ^ * P M V CU '£ e * am P ,e of the ,rack record 

. * „ ci^ri * ci« r r-i^ i« 4 . / calculation is shown in FIG. 33. 

processing. The steps S161 to S166 of FIG. 10 are the steps 4 . , , . 4 , . , , 4 . 

of the monitoring. FIGS. 27 and 28 are flowcharts showing ^he., the calculation of the track record is completed, he 

4 4 r * . t f , to evaluation agent 22 passes the result of calculation to the 

ihe contents of the steps S161 to S166 scheduling agent 23 (step S173), and the scheduling agent 

| Infojma tion for monitoring is initially sent from the 23 then eQters the actual claimed , actual processing 

ardware device 32 to the device controller 31 in th e t j me anc i tne like as the final track record into the track 

apparatus 30. This information is sent as a state signal eac h record table 282c (step S174). This eliminates the need for 

time the processing state 01 the hardware device~32l s the input agent system 10 to calculate the track record and 

changed (step S16l). allows the job -handling agent system 20 to refer to the track 

Each time the device controller 31 receives the sta te 15 record table 282c to readily seize the track record. FIG. 34 

signal, the device controller 31 sends information on t he shows an example of the contents of the track record table 

processing state of the apparatus 30 to the control agent 24 282c. 

o f the job-handling agent system 20 (step SI 62). The contr ol The^scheduling agent 23 also transmits the processing 

a gent z4 transmits the received processing state inform ation completion report to the capturing and reporting agent 21 

to Hhe monitoring agent 25 (step S163P 20 (step S175 )> and the capturing and reporting agent 21 then 

"The monitoring agent 25 has a dedicated monitoring table notifies ! he J ob management agent 11 about the processing 

251 in which all detailed pieces of processing state infor- re P ort u U P on recei Pt of the processing comple- 

mation received by the monitoring agent 25 are recorded { ™ rc V OT }> ih ^ b agent * S ° ent L CrS mto ^ 

(step S164). FIG. 29 shows an example of the contents oc job l^t table 13 (step S176). More specificaUy, the time and 

recorded in the monitoring table (detailed) 251. 25 tc "nmation result of the processing result information 

™ . . - e 1 . i among the contents of the 10b list table 13 shown in FIG. 15 

The monitoring agent 25 separates the received process- « j -n.- n .1 * . * . iA 4 

A , . » f- • * * i_ j u l • are entered. This allows the mput agent system 10 to seize 

mg state mformation mto units to be processed each having u -t.- r-u-r *• o • * 1 * j 

& j4 . . . c ■ c J * which piece of job information 8 is processing-completed, 

a predetermined amount of information to sends the sepa- ™ . , „ , . 

rated processing state information to the scheduling agent „ ™* J ob management agent 11 moves the processing- 

23. The scheduling agent 23 records the processing state in 30 ^pleted piece of job information 8 from the job list table 

amomtoringtable(general)283cprovidedinthescheduling 13 l ° th * J ob d^fbasc 12 and deletes the processmg- 

database 28c and then updates the contents of a track record ~ m *^* F 1 ** ° f informatl0n * m the J ob list table 13 

table 282c in the scheduling database 28c (step S165). The ( ste P S177 ^ 

separation of the processing state information into the units Theabove described operation completes the operation of 

to be processed for recording in the monitoring table the system 100 after the completion of the job processing in 

(general) 283c is intended to allow the operator and the like the a PP aralus 30 

to refer to the monitoring table 283c as required to readily <1 .^Operation Flow in Agents> 

seize the processing state. FIG. 30 shows an example of the The entire operation of the system 100 has been described 

contents of the monitoring table 283c. ^ hereinabove. The system 100 operates, with the agents that 

The scheduling agent 23 also updates the contents of the are autonomous programs making contact with each other. 

schedule table 281c m accordance \vitn~tne updated content' s An operation flow will be described with attention focused 

o f the "track record table 282c (step SI 66 V The operati ng on the individual agents. Like reference characters are used 

time of the apparatus 30 is updated and recorded moment by to designate some of the steps shown in FIGS. 35 through 44 

moment mto me track record table 282c since the estimated 45 wnich are similar to those shown in FIGS. 7 through 11. In 

time at which the processing of the next job starts and the addition, some steps designated by the reference characters 

like must be corrected if the operating time has already m FIGS 7 through 11 as the single steps for purposes of 

exceeds a predetermined operating time. This eliminates the simplicity are shown in FIGS. 35 through 44 as separated 

need for the input agent system 10 to correct the schedule ^to sub-steps designated by the identical reference charac- 

and the need for the input agent system 10 to take into 50 tcrs. 

consideration the correction of the processing schedule < 1.4(a) Operation Flow in Job Management Agent> 

when an unprocessed piece of job information 8 is passed to FIGS. 35 and 36 are flowcharts showing the operation of 

the job -handling agent system 20. the job management agent 11. 

<1 .3(g)- Operation after Completion of Job Processing> Each of the agents is in principle adapted to operate in 

The steps S171 to S177 of FIG. 11 are the steps of the 55 response to a message input (step Lllla) from other agents 

operation of the system 100 after the completion of the job and the like, and judges the message (step Llllfc) if there is 

processing in the apparatus 30. FIGS. 31 and 32 are flow- a message input. 

charts showing the contents of the steps SI 71 to S177. It should be noted that the steps Lllla and Llllfc of FIG. 

When the job processing in the apparatus 30 is completed, 35 and those of FIG. 36 are the same, but are illustrated in 

the processing state information indicative of the completion so separate figures only for purposes of convenience of repre- 

of the processing is inputted from the apparatus 30 through sentation. In the following figures, the same step related to 

the control agent 24 to the monitoring agent 25. This the input and judgement of messages is illustrated as 

processing completion report is transmitted from the moni- required in different figures using the same reference char- 

toring agent 25 to the scheduling agent 23 (step S171). In acter. 

response to the processing completion report, the scheduling 65 Brief description about the messages inputted to the job 

agent 23 directs the control agent 24 to process the next job management agent 11 and the responses of the job manage- 

(step S151) as described above. ment agent 11 thereto in sequential order is as follows: 
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When pieces of job information 8 are inputted from the 
LAN 40 (step Sill), the job management agent 11 
registers the pieces of job information 8 onto the job 
database 12 (step S112). Thereafter, the job manage- 
ment agent 11 chooses some pieces of job information 5 
8 among the job database 12 in accordance with the 
choice conditions to copy the chosen pieces of job 
information 8 to the job list table 13 (step S113). 

Upon receipt of the choice conditions from the capturing 
and reporting agent 21 (step SU5), the job manage- 10 
ment agent 11 uses the choice conditions to choose the 
pieces of job information 8 among the job database 12 
(step S113), 

When the capturing and reporting agent 21 requests the 
job management agent 11 to transmit an unprocessed 15 
piece of job information 8 (step S123), the job man- 
agement agent 11 reads an unprocessed piece of job 
information 8 from the job list table 13 to transmit the 
unprocessed piece of job information 8 to the capturing 
and reporting agent 21 (step S124). 20 
V^hen the capturing andr eporting agent 21 requests^ the 
lob management agefal IT to enter additional inform a- 
ti on into t he job list table 13 (steps S127, S13? .a nd 
s i4^)Tthe job management agent 11 adds the forma t 
er rdr (step S127), the processing rejection report (st ep 
Sl57). and the registration completion report (step 
S 143) of th p pip- ra nf job information 8 t o the job list 

t afjle 13. 

Upon receipt of the job processing completion report from 3Q 
the capturing and reporting agent 21 (step S176), the job 
management agent 11 enters the completion report into the 
job list table 13 (step S176), and moves the piece of job 
information 8 for the completed job from the job list table 13 
to the job database 12 (step S177). 35 

The input of the message from other agents (step Lllla), 
the judgement of the message (step Llllfc), and the response 
to the message are performed in a cyclic manner in the job 
management agent 11. 

<1.4(b) Operation Flow in Capturing and Reporting 
Agent> 

FIG. 37 is a flowchart showing the operation of the 
capturing and reporting agent 21. In the capturing and 
reporting agent 21, the judgement of the message (step 
L1216) in response to the message input from other agents ^ 
(step L121a) and the response to the message are performed 
in a cyclic manner, as will be described below. 

When the scheduling agent 23 directs the capturing an d 
reporting agent 21 to capture a new piece of j ob 
information 8 (step S121), the capturing and reportin g so 
ag ent 21 requests the job management agent 11 to 
transmit a new piece of job information 8 (step S123). 
Up on receipt of the new piece of job information 8 from 
the job management agent 1 1 (step S124), the capturing 
a nd reporting agent 21 judges whether or not th e 55 
captured piece ot job intormation 8 has a proper form at 
(s fep S125). If no format error is detected, the capturi ng 
and reporting agent 21 transm its the capt ured piece o f 
' jo b information 8 to the evalu ation agent 22 (step 
S 126V If a format error is detect ed, the capturing md 50 
re porting agent 21 reports so to the job managem ent 

Upon receipt of the processing rejection report from the 
evaluation agent 22 (step S136), the registration 
completion report from the scheduling agent 23 (step 65 
S142), or the job processing completion report (step 
S175), the capturing and reporting agent 21 transmits 
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these reports to the job management agent 11 (steps 
S137, S143 and S176), 
In other operations, upon receipt of the choice conditions 
from the evaluation agent 22 (step S114), the capturing 
and reporting agent 21 transmits the choice conditions 
to the job management agent 11 (step S115), 
<1.4(c) Operation Flow in Evaluation Agent> 
FIG. 38 is a flowchart showing the operation of the 
evaluation agent 22. In the evaluation agent 22, the judge- 
ment of the message (step L122J>) in response to the message 
input from other agents (step L122a) and the response to the 
message are performed in a cyclic manner, as will be 
described below. 

Upon receipt of the new piece of job information 8 from 
the capturing and reporting agent 21 (step S126), the evalu- 
ation agent 22 evaluates whether or not the contents of the 
piece of job information 8 are within the ability range of the 
apparatus 30 (step S131). If the contents of the piece of job 
information 8 are within the ability range of the apparatus 
30, the evaluation agent 22 then evaluates whether or not the 
processing of the job produces a profit (step S132). If the 
piece of job information 8 is to produce a profit, the 
evaluation agent 22 requests the scheduling agent 23 to 
evaluate whether or not the piece of job information 8 is 
registerable on the schedule (step S133). If at least one of the 
first- and second-stage evaluations in the steps S131 and 
S132 provides a negative result, the evaluation agent 22 
notifies the capturing and reporting agent 21 about the 
processing rejection report (step S136). 

Upon receipt of the third-stage evaluation about the 
registrability on the processing schedule from the 
scheduling agent 23 (step S135), the evaluation agent 
22 requests the scheduling agent 23 to register the piece 
of job information 8 on the processing schedule (step 
S141) if the third-stage evaluation provides a positive 
result, and notifies the capturing and reporting agent 21 
about the processing rejection report (step S136) if the 
third-stage evaluation provides a negative result. 
When the scheduling agent 23 requests the evaluation 
agent 22 to calculate the track record of the processing- 
completed job (step SI 72), the evaluation agent 22 
calculates the track record to transmit the result of 
calculation to the scheduling agent 23 (step S173). 
In other operations, the evaluation agent 22 transmits the 
choice conditions used by the job management agent 11 
to the capturing and reporting agent 21 (step S114). 
The evaluating operations of the evaluation agent 22 are 
described in detail hereinafter. 

FIGS. 39 and 40 show an operation flow in the evaluation 
agent 22 in the step (step S131) of evaluating whether or not 
the contents of the piece of job information 8 are within the 
ability range of the apparatus 30 and in the step (step S132) 
of evaluating whether or not the processing of the job in 
accordance with the piece of job information 8 produces a 
profit. 

In the step (step S131) of whether or not the contents of 
the piece of job information 8 are within the ability range of 
the apparatus 30, the evaluation agent 22 initially captures 
the machining specification information Sill (I, J, K, . . .) 
from the captured piece of job information 8 where I, J, K . . . 
are parameters of the machining specification information 
5111 (step S1311). The values of the machining specification 
information Sill of a particular type are specified for each 
combination of the values of the parameters I, J, K, . . . 

Next, the evaluation agent 22 reads the reference ability 
information AI11 (I, J, K, . . .) corresponding to the machin- 
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ing specification information Sill from the ability database 
28a (step S1312). If all values of the machining specification 
information Sill I, J, K, . . .) in respective combinations of 
the values of the parameters I, J, K, . . . are within the 
allowable range of the corresponding reference ability infor- 5 
ma tion AM (I> J, K, . . .), a positive evaluation is made. If 
any value of the machining specification information Sill is 
out of the allowable range of the corresponding reference 
ability information AM, a negative evaluation is made 
(steps S1313, S1314 and S1315). 1Q 

The operation of the evaluation agent 22 in the step (step 
S132) of evaluating whether or not the processing of the job 
in accordance with the piece of job information 8 produces 
a profit is generally similar to that in the step (step S131) of 
evaluating the ability of the apparatus. Specifically, a com- 
parison is made between the cost specification information 15 
S112 (I, J, K, . . .) (step S1321) captured from the piece of 
job information 8 and the reference profit information AI12 
(I, J, K, . . .) (step S1322) read from the profit database 28b. 
If all values of the cost specification information S112 are 
within the allowable range of the reference profit informa- 20 
tion AI12, a positive evaluation is made. If any value of the 
cost specification information SI12 is out of the allowable 
range of the reference profit information AI12, a negative 
evaluation is made (steps S1323, S1324 and S1325). 

<1.4(d) Operation Flow in Scheduling Agent> 25 
FIGS. 41 and 42 are flowcharts showing the operation of 
the scheduling agent 23. In the scheduling agent 23, the 
judgement of the message (step L123&) in response to the 
message input from other agents (step L123a) and the 
response to the message are performed in a cyclic manner, 3Q 
as will be described below. In this preferred embodiment, the 
scheduling agent 23 is adapted to direct the capturing and 
reporting agent 21 to capture a new piece of job information 
8 while referring to the schedule table 281c (step S121). 
Thus, the scheduling agent 23 is adapted to provide this ^ 
direction also while no message is inputted from other 
agents. 

When the evaluation agent 22 requests the scheduling 
agent 23 to evaluate whether or not the piece of job 
information 8 is registerable on the processing schedule 
(step S133), the scheduling agent 23 refers to the 
schedule table 281c to conduct the evaluation (step 
S134), and then reports the result of evaluation to the 
evaluation agent 22 (step S135). 

When the evaluation agent 22 requests the scheduling 45 
agent 23 to register the piece of job information 8 on 
the processing schedule, the scheduling agent 23 reg- 
isters the piece of job information 8 on the schedule 
table 281c (step S141), and notifies the capturing and 
reporting agent 21 about the completion of the regis- 50 
tration (step S142). 

Upon receipt of the processing state information from the 
monitoring agent 25, the scheduling agent 23 records 
the processing state information in the monitoring table 
283c to update the track record table 282c (step S165). ss 
The scheduling agent 23 also updates the contents of 
the schedule table 281c in accordance with the contents 
of the track record table 282c (step S166). 

Upon receipt of the notification about the completion of 
the job processing from the monitoring agent 25 (step so 
S171), the scheduling agent 23 requests the evaluation 
agent 22 to calculate the track record (step S172), and 
also reads the information on the job to be processed 
next from the schedule table 281c to pass the informa- 
tion to the control agent 24 (step S151). 65 

Upon receipt of the calculation results of the track record 
from the evaluation agent 22 (step S173), the schedul- 



ing agent 23 enters the track record into the track record 
table 282c (step S174), and notifies the capturing and 
reporting agent 21 about the completion of the job 
processing (step S175). 
<1.4(e) Operation Flow in Control Agent> 
FIG. 43 is a flowchart showing the operation of the 
control agent 24. In the control agent 24, the judgement of 
the message (step L124&) in response to the message input 
from other agents (step L124a) and the response to the 
message are performed in a cyclic manner, as will be 
described below. 
Upon receipt of the piece of job information 8 and the 
incidental information from the scheduling agent 23 
(step S151), the control agent 24 transmits the piece of 
job information 8 and the incidental information to the 
device controller 31 (step S152). 
Upon receipt of the processing state information from the 
device controller 31 (step S162), the control agent 24 
transmits the processing state information to the moni- 
toring agent 25 (step SI 63). 
<1.4(f) Operation Flow in Monitoring Agent> 
FIG. 44 is a flowchart showing the operation of the 
monitoring agent 25. In the monitoring agent 25, the judge- 
ment of the message (step L1256) in response to the message 
input from other agents (step L125a) and the response to the 
message are performed in a cyclic manner, as will be 
described below. 

Upon receipt of the processing state information from the 
control agent 24 (step SI 63), the monitoring agent 25 
separates the processing state information into units to 
be processed each having a predetermined amount of 
information to transmit the separated processing state 
information to the scheduling agent 23 (step SI 65). If 
the processing state information indicates the comple- 
tion of the job processing, the monitoring agent 25 
notifies the scheduling agent 23 about the processing 
completion report (step S171). 
The monitoring agent 25 sequentially enters the process- 
ing state information from the control agent 24 into the 
monitoring table (detailed) 251 (step S164). 
<1.5 Summary> 

The system 100 according to the first preferred embodi- 
ment of the present invention has been described herein- 
above. The system 100 is constructed such that at least one 
job-handling agent system 20 is connected through the LAN 
40 to the single input agent system 10, with the or each 
job -handling agent system 20 corresponding to the single 
apparatus 30. 

The input agent system 10 and the job-handling agent 
system 20 operate using the agents which are autonomous 
programs as main elements. The input agent system 10 and 
the job-handling agent system 20 themselves also autono- 
mously operate. 

In this system 100, the input agent system 10 does not 
bear the burden of all operations for managing the apparatus 
30, but the job-handling agent system 20 is adapted to 
execute many parts of the operations. Specifically, the or 
each individual job -handling agent system 20 connected to 
the associated apparatus 30 autonomously judges on which 
piece of job information 8 the processing of the apparatus 30 
may be based, which piece of job information 8 is payable, 
and whether or not the piece of job information 8 is 
registerable on the subsequent processing schedule. 

Therefore, the input agent system 10 is required neither to 
seize the characteristics and schedules of the apparatuses 30 
nor to execute a huge amount of complicated computation. 
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This prevents the input agent system 10 from becoming Thus, the system 200 of the second preferred embodiment 

incapable of calculation and incapable of best distributing may comprise a plurality of input agent systems 10 and a 

jobs if more apparatuses 30 are to be managed. As a result, plurality of job -handling agent systems 20 since the input 

production efficiency is enhanced. agent systems 10 and the job-handling agent systems 20 

For making the most of the autonomous properties of the s have the autonomous properties. The plurality of input agent 

job-handling agent system 20, if trouble occurs in the input systems 10 can efficiently manage a great amount of job 

agent system 10, the job-handling agent system 20 may only information 8, and each of the job-handling agent systems 

stop providing communication with the input agent system 20 autonomously evaluates and selects a piece of job infor- 

10 but autonomously continue directing the apparatus 30 to matl0 ° 8 10 «8ff r the ° f job information 8 on the 

process the jobs. Such operations enable the construction of 10 P/ocessmg schedule, significantly redu ™^ 

. . inn . ■ l • i a. • a r the input agent systems 10. Consequently, the efficiency oi 

the system 100 which is less susceptible to the influences of ^ g be sufficie nUy enhanced. 

the stop of the input agent system 1«- Further) since the system 200 comprises the plurality of 
In the system 100, only some pieces of job information 8 . t ms 1Q trQuble> if {n any ^ t ag£nt 
which satisfy the predetermined choice conditions among system 1Q nas ^ effect Qn the operations of me job . 
the pieces of job, mformation 8 inputted to the input agent is handlmg agcnt systems 20 having the autonomous proper- 
system 10 are stored in the job list table 13. This provides the ties That ^ the j 0 b-handling agent systems 20 may corn- 
previous reduction in the number of pieces of job informa- mU nicate with a normally functioning input agent system 10 
tion 8 to be handled, to reduce the burdens on the input agent t0 continue their operations. 

system 10 and the job-handling agent system 20, thereby jt-uj- 

\ . . re • 4 7 ? *u • u • * o 3. Third Preferred Embodiment 
achieving efficient management of the job information 8. 20 

Further, since the choice conditions are previously transmit- FIG. 46 shows the configuration of a system 300 for 

ted from the job-handling agent systems 20 to the input managing jobs according to a third preferred embodiment of 

agent system 10, the input agent system 10 may appropri- the P resent invention. As shown in FIG. 46, the system 300 

ately choose the pieces of job information 8 suitable for any * intended to use the autonomous job -handling agent system 

one of the apparatuses 30. 25 20 ° f the first preferred embodiment by itself for manage- 

The system 100 has been described hereinabove accord- ™* ° f *° J° bs > ** d Werafly similar in configuration to 

ing to the first preferred embodiment of the present inven- the job-handling agent system 20 of the first preferred 

tion. The apparatus 30 to be managed by the system 100 is embodiment. Like referent characters and names are used 

not limited to the machining apparatus. AdditionaUy, various t0 designate agents and the hke which are generally similar 

modifications, addition and elimination may be made to the 30 ™ toctlon 10 those of the first f refe * ed embodiment, 

detailed parts of the functions of the agents and the contents ™ e s ys tem 300 autonomously evaluates a piece of job 

of the databases in accordance with the operating modes of information 8 inputted from the exterior to register the piece 

the apparatus 30 and the formats of the job informaUon 8. of job information 8 onto the processing schedule. Of 

The same is true for subsequent preferred embodiments. a different 81 ° r ™ °P er / to ' w *° mana e es 

35 job information 8 may input the piece of job information 8 

2. Second Preferred Embodiment t0 me S y S tem 300. 

FIG. 45 schematically shows the configuration of a sys- For thojnput of the piece of job information 8 from the 

tem 200 for managing jobs according to a second preferred different system 81 to the system 300, the capturing and 

embodiment of the present invention. The system 200 differs reporting agent 21 requests the different system 81 to capture 

from the system 100 of the first preferred embodiment in that 4Q the job and reports the processing state to the different 

a plurality of input agent systems 10 are connected to the system 81 as in the first preferred embodiment. Therefore, 

LAN 40, The input agent systems 10 and job-handling agent the operations of the system 300 are completely identical 

systems 20 of the second preferred embodiment are gener- with those of the job -handling agent system 20 of the first 

ally similar in operation to those of the first preferred preferred embodiment. 

embodiment. 45 For the input of the piece of job information 8 to the 

As described in the first preferred embodiment, the input system 300 by the operator using an input device 82 such as 

agent systems 10 and the job-handling agent systems 20 a keyboard, the capturing and reporting agent 21 outputs the 

have autonomous properties. Thus, the combination of the processing state of a job to an output device 83 such as a 

input agent systems 10 and the job-handling agent systems display to report the processing state to the operator. 

20 is not limited to a one-to-one or one-to-plural relationship 50 Although the capturing and reporting agent 21 of the first 

but may be in a plural-to -plural relationship. preferred embodiment requests the job management agent 

When a plurality of input agent systems 10 and a plurality 11 to enter various reports into the job list table 13, the 

of job-handling agent systems 20 are provided, the capturing system 300 of the third preferred embodiment outputs these 

and reporting agent 21 of each of the job-handling agent reports to the output device 83. 

systems 20 captures an unprocessed piece of job information 55 The system 300 conducts the above described three-stage 

8 from the job list table 13 of any one of the input agent evaluation upon the piece of job information 8 inputted 

systems 10. For capture of the piece of job information 8, the thereto. If the evaluation provides a positive result, the 

capturing and reporting agent 21 is not always required to system 300 autonomously registers the piece of job infor- 

make a request to a particular input agent system 10 for the mation 8 on the processing schedule. If the evaluation 

piece of job information 8, but an input agent system 10 (the eo provides a negative result, the system 300 notifies the 

job management agent 11) that responds first to the request different system 81 or the output device 83 about the 

for the piece of job information 8 may transmit the piece of rejection of the processing. Therefore, the different system 

job information 8. 81 and the operator need not seize the ability of the 

The subsequent operations of the capturing and reporting apparatus, the costs required for the job processing, and the 

agent 21 having received the piece of job information 8 are 65 processing schedule, but can rapidly input the piece of job 

completely identical with those of the first preferred embodi- information 8 to the system 300 and also cause suitable job 

ment. processing. 
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Furthermore, the registration of the piece of job informa- apparatus 30 is installed and information on jobs being 

tion 8 on the processing schedule, the update of the pro- processed. It should be noted that the input agent system 10 

cessing schedule based on the job processing state, the is adapted to previously simply choose some pieces of job 

monitoring of the job processing, and the calculation of the information to be handled among the pieces of job infor- 

track record of the job processing are executed autono- 5 mation inputted thereto so as to efficiently manage the job 

mously and hence are not required to be carried out in a information by the reduction of the number of pieces of job 

centralized manner. Consequently, the different system 81 information to be handled. 

and the operator need not consider the correction of the The job-handling agent system 20 processes digital mate- 
processing schedule during the input of the piece of job rials based on the j ob information as well as controls the 
information. The burdens of the monitoring of the job 10 ent i re operations of the apparatus 30, and also functions to 
processing are also reduced. select and capture information on a job to be processed 
As described hereinabove, the sole use of the autonomous among the pieces of job information stored in the input agent 
job-handling agent system 20 of the first preferred embodi- system 10. Thus, in the system 400, the job-handling agent 
ment by itself as the system 300 for managing jobs reduces system 20, not the input agent system 10, determines which 
the burdens on the different system 81 and the operator, 15 job -handling agent systems 20 and apparatuses 30 are to 
achieving the enhancement of the productivity of the appa- process which jobs. As a result, the input agent system 10 
ratus 30. need not perform a huge amount of complicated information 

A ^ , „ „ , ^ , processing including seizing the characteristics and process- 

t- 4. Fourth Preferred Embodiment ■ * * * « *_ j-j- l- l * u u jv 

^ ing states of all apparatuses and judging which job-handhng 

<4.1 Outline of System> 20 agent systems 20 and apparatuses 30 are to process which 

FIG. 47 shows the configuration of a system 400 for jobs. This achieves the reduction in burdens upon the input 

managing jpbs according to a fourth preferred embodiment agent system 10. 

of the present invention. The system 400 is a system for -Tt^ jnh-hanHlinf r a^ent system 20 also functions to co n- 
processing digital information such as image data and char- tr ql the actual operations of the apparatus 30 as abo ve 
acter data based on a job information input and for managing 25 described after converting the digital materials into raste r 
the operation of the apparatus 30 for making printing plates. data which the apparatus 30 is capable of handling. More 
Like reference characters are used to designate components s pecifically, the job -handling agent system 20 sends thejob 
which are similar in function to those of the first preferred i nformation ind icative of processing contents and the pro- 
embodiment, cessed digital materials to the device controller 31 in th e 

In this system 400, the input agent system 10 compre- apparatus 31fr, and the device controller 31 men sends a 

hensively transfers the job information to the job -handling c ontrol signal to the hardware dev ice 3 2 such as a motor and 

agent system 20. Hie apparatus 30 for actually processing a la ser in the apparatus 30 bas ed on the received informa- 

the plate making is also shown in FIG. 47. ti on. Although a pair of device controller 31 a53~hardware ~ 

The system 400 generally comprises the input agent 35 device 32 are shown in FIG. 47, the apparatus 30 typica lly 

system 10, and the job-handling agent system 20. The input comprises a plurality of device controllers 31 and a plurality 

agent system 10 and the job-handling agent system 20 are of hardware devices 32 in practice. In some cases, one 

connected to each other through the LAN 40 for communi- device controller 31 cooperates with a plurality of hardware 

cation of information. Although the single job-handling devices 32. With such an arrangement, the plurality of 

agent system 20 is shown in FIG. 47 as connected to the ^ hardware devices 32 are connected to the single device 

LAN 40, a plurality of job-handling agent systems 20 the controller 31. 

number of which equals the number of external apparatuses In FIG. 47, computer systems (referred to simply as 

30 managed by the input agent system 10 are actually "computers" hereinafter) are shown as used as the input 

connected to the LAN 40 so that the apparatuses 30 and the agent system 10 and the job -handling agent system 20. In 

job-handling agent systems 20 are connected in a one-to-ODe 45 this case, programs for causing these computers to perform 

relationship. job processing and management operations to be described 

To the LAN 40 are also connected a design agent system later are previously read into these computers via recording 
50 for previously determining a print layout of image data, media 9 such as a magnetic disk, an optical disk, a magneto- 
character data, and the like, and a dedicated fixed disk device optical disk, and a magnetic tape, or LAN 40. The input 
60 for storing therein digital information (referred to here- 50 agent system 10 and the job-handling agent system 20 are 
inafter as "digital materials") such as practical image data not always required to use computers, but may be con- 
and. character data. structed as dedicated information processing devices. In 

Each of the input agent system 10, the design agent particular, the job-handling agent system 20 which is pro- 
system 50 and the job-handling agent system 20 has an vided in association with each apparatus 30 may be incor- 
internal configuration wherein agents which are programs 55 porated together with the device controller 31 and the like on 
that execute autonomous judgement and processing are used a single board as an electric circuit. This allows the job- 
as main elements. The input agent system 10, the design handling agent systems 20 to be located within the appara- 
agent system 50 and the job-handling agent system 20 tuses 30 to provide an aesthetically pleasant and orderly 
themselves, each of which functions as a set of agents, also arrangement of the apparatuses 30 in the factory and to 
have the function as agents that execute autonomous judge- 60 r eode r compact and protect the job-handling agent systems 
ment and processing. In other words, the agent systems 20. The input agent system 10 and the job-handling agent 
themselves as well as the agents that are programs consti- systems 20 need not transmit information through the LAN 
tuting each agent system have autonomous properties. 40 but may be connected directly to each other. 

The input agent system 10 functions to store therein The configuration of the system 400 according to the 

pieces of job information transmitted thereto through the 65 present invention has been briefly described above. The 

LAN 40, or is adapted to comprehensively hold information configuration and operation of the system 400 will be 

on jobs to be processed in an area of a factory in which the described in detail hereinafter. 
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<4.2 System Configuration 

FIG. 48 shows the relationship between the input agent 
system 10, the design agent system 50 and the job-handling 
agent system 20 in the system 400, with attention focused on 
flows of information. FIGS. 49, 50 and 51 show the con- 
figurations (using the agents as main elements) of the input 
agent system 10, the design agent system 50, and the 
job -handling agent system 20 respectively, and flows of 
information. The fourth preferred embodiment employs the 
computers as the input agent system 10, the design agent 
system 50 and the job-handling agent system 20 as shown in 
FIG. 47. With such hardware arrangement, the components 
whose operations are a focus of attention as shown in FIGS. 

49 through 51 correspond in practice to programs and 
storage means which operate on the computers. 

<4.2(a) Configuration of Input Agent System> 

Referring to FIG. 49, the input agent system 10 stores and 
chooses pieces of job information 8 inputted thereto, and 
comprises a job management agent 11, a job database 12, 
and a job list table 13. 

The job management agent 11 is a program that operates 
on a computer, and functions to handle the pieces of job 
information 8 and the like inputted to the input agent system 
10. As described above, the agent is an autonomous program 
which itself makes a judgement to execute processing, and 
is adapted to autonomously operate while making contact 
with other agents in response to requests from an operator 
and other agents. 

The job database 12 is storage means, such as a fixed disk 
device, for storing through the job management agent 11 
therein the pieces of job information 8 inputted via the LAN 
40 to the input agent system 10. In other words, all of the 
pieces of job information 8 inputted to the input agent 
system 10 are once stored in the job database 12. 

The job database 12 includes a job information database 
12a for storing the attributes of the job information, an input 
database 12b for storing the information on the digital 
materials which have not yet been subjected to pre- 
processing to be described later, and an output database 12c 
for storing the information on the digital materials which 
have been subjected to the pre-processing. These databases 
12a to 12c are linked to each other for each piece of job 
information 8. These databases 12a to 12c may be stored in 
individual storage devices or in a single storage device, or 
stored in the same storage device that stores other job 
databases 54 and 27 to be described later. The databases may 
be stored in any type and form of storage device. 

The job list table 13 is storage means, such as a RAM, for 
temporarily copying and storing some pieces of job infor- 
mation 8 which satisfy predetermined conditions among the 
pieces of job information 8 stored in the job database 12. The 
copying of the pieces of job information 8 from the job 
database 12 to the job list table 13 is executed by the 
operation of the job management agent 11. The pieces of job 
information 8 stored in the job fist table 13 are capturable by 
the design agent system 50 and the job -handling agent 
system 20 through the LAN 40. 

<4.2(b) Configuration of Design Agent System> 

The design agent system 50 performs pre-processing on 
the digital materials, such as image data, character data, and 
fine drawing data, which are stored in the fixed disk device 
60. More specifically, an operator determines the layout and 
tints of the respective digital materials through applications 
for various design simulations, and the design agent system 

50 functions to determine the procedure of the processing of 
the digital materials which are to be digitally processed 
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during the actual plate making. The processing of the digital 
materials in digital form is referred to hereinafter as "digital 
processing." 

With reference to FIG. 50, the design agent system 50 
5 comprises a capturing agent 51, an application management 
agent 52, a return agent 53, and a job database 54. 

The capturing agent 51 autonomously captures a piece of 
job information 8 from the job list table 13 of the input agent 
system 10. In other words, the design agent system 50 
10 captures the piece of job information 8 without the inter- 
vention of the judgement of the input agent system 10. The 
captured piece of job information 8 is stored in the job 
database 54, 

The application management agent 52 manages the opera- 
15 tions of applications 52a for determining the procedure of 
the digital processing of the digital materials. An example of 
the applications 52a includes an application for determining 
the layout and tints of the digital materials during the plate 
making (printing) by way of an operator. The determined 
20 digital processing procedure is added to the piece of job 
information 8 stored in the job database 54. 

The return agent 53 reads the piece of job information 8 
including the digital processing procedure determined by the 
application management agent 52 from the job database 54 
to return the piece of job information 8 to the input agent 
system 10. 

The job database 54 includes a job information database 
54a for storing the attributes of the job information, an input 

30 database 546 for storing the information on the digital 
materials which have not yet been subjected to the pre- 
processing, and an output database 54c for storing the 
information on the digital materials which have been sub- 
jected to the pre-processing. These databases 54a to 54c are 

35 linked to each other for each piece of job information 8. 
The system 400 is adapted such that the procedure of the 
digital processing of the digital materials is determined in 
the design agent system 50 and is stored in the output 
database 54c, and such that the job-handling agent system 20 

4Q to be described later executes the digital processing on the 
digital materials based on the digital processing procedure 
immediately before controlling the plate making apparatus. 
However, depending on the processing contents, the digital 
processing may be completed in the design agent system 50, 

45 In this case, the job-handling agent system 20 transmits the 
digital materials having been digitally processed as they are 
to the apparatus 30, and the output database 54c stores the 
file names of the digital materials having been digitally 
processed and the like. 

50 <4.2(c) Configuration of Job -Handling Agent System> 
The job -handling agent system 20 functions to select and 
capture pieces of job information 8 stored in the job list table 
13 and to digitally process the digital materials based on the 
pieces of job information 8 and thereafter control the opera- 

55 tion of the apparatus 30. With reference to FIG. 51, the 
job -handling agent system 20 comprises agents including a 
capturing and reporting agent 21, an evaluation agent 22, a 
scheduling agent 23, a control agent 24, a monitoring agent 
25, and an application control agent 26. The job-handling 

60 agent system 20 further comprises a job database 27 for 
storing a piece of job information 8, and an ability database 
28a, a profit database 28b and a scheduling database 28c 
which are included in a fixed disk device and the like for 
storing information used by the agents. 

65 The job database 27 includes a job information database 
27a for storing the attributes of the job information, an input 
database 27b for storing the information on the digital 
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materials which have not yet been subjected to the pre- 
processing, and an output database 27c for storing the 
information on the digital materials which have been sub- 
jected to the pre-processing. The job database 27 is similar 
in construction to the job databases 12 and 54. The ability 5 
database 28a stores ability information indicative of types of 
jobs handleable by the apparatus 30. The profit database 2Sb 
stores profit information for use in cost accounting for the 
job processing. The scheduling database 28c stores sched- 
uling information indicative of the schedules of the jobs to to 
be processed. 

The capturing and reporting agent 21, which serves as a 
contact of the job -handling agent system 20 in communi- 
cating with the exterior, requests the job management agent 
11 to capture pieces of job information 8 stored in the job list 15 
table 13 and reports a job processing state in the apparatus 
30 to the job management agent 11. The contact between the 
capturing and reporting agent 21 and the job management 
agent 11 is made via the LAN 40. Although the capturing 
and reporting agent 21 is illustrated in the description below 20 
as making a request to the job management agent 11 to 
thereby capture pieces of information stored in the job list 
table 13 and to enter pieces of information into the job list 
table 13, the capturing and reporting agent 21 may capture 
the pieces of information directly from the job list table 13 25 
and enter the pieces of information directly on the job list 
table 13, not through the job management agent 11, for the 
purpose of more rapid processing. 

The evaluation agent 22 functions to evaluate whether or 
not a piece of job information 8 captured by the capturing 30 
and reporting agent 21 is actually processable. More 
specifically, the evaluation agent 22 evaluates whether or not 
the captured piece of job information 8 is the information on 
a job that the application control agent 26 and the apparatus 

30 can process based on the ability information and profit 35 
information, and whether or not the captured piece of job 
information 8 is the information on a job that is expected to 
produce an economic profit. The evaluation agent 22 
requests the scheduling agent 23 to be described below to 
evaluate whether or not an objective job to be evaluated is 40 
registerable on a processing schedule of the apparatus 30. 

The scheduling agent 23 is an agent for managing the 
processing schedule and the like of the jobs to be processed 
by the application control agent 26 and the apparatus 30. The 
scheduling agent 23 evaluates whether or not a new piece of 
job information captured by the capturing and reporting 
agent 21 is processable by a delivery date, registers an 
objective piece of job information on the processing sched- 
ule which is part of the scheduling information, and provides 
the information on a job to be processed to the control agent 
24 to be described below. 

The control agent 24 is an agent for actually controlling 
the operation of the apparatus 30, and provides the digital 
materials having been digitally processed (referred to here- 55 
inafter as "output data") and the like to the device controller 

31 of the apparatus 30. 

The monitoring agent 25 receives processing state infor- 
mation on the processing of a job in the apparatus 30 through 
the control agent 24 to request the scheduling agent 23 to 60 
record the processing state information. 

The application control agent 26 controls the operations 
of various applications. More specifically, the application 
control agent 26 uses a time estimation application 26a to 
estimate the time required to process the digital materials 65 
and the like, uses a processing application 26b to process the 
digital materials in accordance with the digital processing 



,147 Bl 

30 

procedure of the job information 8, and uses a transmission 
application 26c to transmit the processed digital materials 
which are output data to the control agent 24. 

Although the various applications are shown in FIG. 51 as 
included in the application control agent 26, only the appli- 
cations may be executed by another computer. In this case, 
the applications are not included in the job -handling agent 
system 20. In other words, the applications for processing 
the digital materials may be provided anywhere so far as the 
application control agent 26 controls its associated applica- 
tions. 

<4.2(d) Others> 

The configurations of the input agent system 10, the 
job -handling agent system 20 and the design agent system 

50 using the agents as the main elements have been 
described. Then, the relationship with the apparatus 30 will 
be described below. 

The apparatus 30 shown in FIG. 51 is assumed to be a 
plate making apparatus for making printing plates using a 
laser directed onto a photoconductive drum. FIG. 51 con- 
ceptually illustrates the configuration which uses the device 
controller 31 to operate the hardware device 32 such as a 
motor. Although the single device controller 31 is shown in 
FIG. 51, the apparatus 30 may comprise a plurality of device 
controllers 31. In this case, the hardware device 32 is 
connected to a device controller 31 which sends a control 
signal to the hardware device 32. Although the device 
controllers 31 and hardware devices 32 are in a one-to-one 
relationship as a general rule, one device controller 31 may 
control a plurality of hardware devices 32. 

As described hereinabove, the input agent system 10 and 
the job -handling agent system(s) 20 are connected through 
the LAN 40 in a one-to-one or one -to -plural relationship, 
and the job- handling agent systems 20 and the apparatuses 
30 are in a one-to-one relationship. The job-handling agent 
systems 20 and the device controllers 31 are in a one-to-one 
or one -to -plural relationship, and the device controllers 31 
and the hardware devices 32 are in a one-to-one or one-to- 
plural relationship. Further, the system 400 may comprise a 
plurality of design agent systems 50 associated with respec- 
tive processing contents. The input agent system 10 and the 
design agent systems 50 may be in a one-to-plural relation- 
ship. 

These relationships are assumed for purposes of illustra- 
tion of this preferred embodiment, and all may be plural- 
to -plural relationships in practice. 

<4.2(e) Hardware Configuration of System> 
While the configuration of the system 400 using the 
agents as the main elements is shown in FIGS. 49 through 

51 with attention focused on the operation of the system 400, 
the hardware configuration of the system 400 shown in FIG. 
47 which employs the computers connected to the LAN 40 
is shown in FIGS. 52 through 54. 

FIG. 52 shows an internal configuration of the computer 
for the input agent system 10 wherein a CPU 101 for 
executing the processing of the computer, a RAM 102 
serving as a work area of the processing, a CRT 103 and a 
keyboard 104 for input and output operations for the 
operator, a communication device 105 for communicating 
with the LAN 40, a reader 106 for reading the recording 
medium 9, and two fixed disk devices 111 and 112 for 
storing the job management agent 11 and the job database 12 
are connected to a bus line 121, for example, through 
interfaces (I/F) as required. Part of the RAM 102 serving as 
the work area is the job list table 13. 

When the computer is used as the input agent system 10, 
the agents which are programs are previously read from the 
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recording medium 9 through the reader 106, and the pieces 
of job information 8 to be stored in the job database 12 are 
received from the LAN 40 through the communication 
device 105. 

It should be noted that the job management agent 11, the 5 
job database 12 and the job list table 13 may be stored in any 
storage device which is freely readable and writable, and 
need not be stored in separate storage devices. 

FIG. 53 shows an internal configuration of the computer 
for the design agent system 50 wherein a CPU 501 for 10 
executing the processing of the computer, a RAM 502 
serving as a work area of the processing, a CRT 503 and a 
keyboard 504 for input and output operations for the 
operator, a communication device 505 for communicating 
with the LAN 40, a reader 506 for reading the recording 15 
medium 9, and two fixed disk devices 511 and 512 for 
storing various agents and various databases are connected 
to a bus line 521, for example, through interfaces (I/F) as 
required. 

20 

When the operator performs the pre-processing using the 
computer of the design agent system 50, the application 
management agent 52 executes various applications, and the 
operator operates using the keyboard 504 and the like while 
viewing the CRT 503. ^ 

When the computer is used as the design agent system 50, 
the agents which are programs are previously read from the 
recording medium 9 through the reader 506, and the pieces 
of job information 8 to be stored in the job database 54 are 
received from the LAN 40 through the communication 30 
device 505. 

It should be noted that the various agents and various 
databases may be stored in any storage device which is 
freely readable and writable, and need not be stored in 
separate storage devices. 35 

FIG. 54 shows an internal configuration of the computer 
for the job-handling agent system 20, similar to that for other 
agent systems, wherein a CPU 201, a RAM 202, a CRT 203 
and a keyboard 204, a communication device 205, a reader 
206 for reading the recording medium 9, and three fixed disk 40 
devices 211, 212 and 213 for storing various agents and 
various databases are connected to a bus line 221. The 
device controller 31 of the apparatus 30 is also shown in 
FIG. 54 as connected through an interface to the bus line 
221. 45 

When the computer is used as the job-handling agent 
system 20, various agents which are programs are previ- 
ously read from the recording medium 9 through the reader 
206, and the contents of various databases are read from the 
reader 206 or received from the LAN 40 through the 50 
communication device 205 as in other agent systems. 

It should be noted that the various agents and various 
databases may be stored in any storage device which is 
freely readable and writable, and need not be stored in 5S 
separate storage devices. 

<43 Operation of System> 

The configuration of the system 400 has been described 
above. Description will be given in detail on the operations 
of the system 400 and the apparatus 30 in accordance with go 
the configuration using the agents as the main elements 
shown in FIGS. 49 though 51. 

FIGS. 55 through 63 illustrate the transfer of information 
between the respective components (agents, databases and 
the like). In FIGS. 55 through 63, only parts of the configu- 65 
ration shown in FIGS. 49 through 51 which are required for 
description are illustrated. FIG. 55 shows the operation 
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performed between the instant when pieces of job informa- 
tion 8 are inputted to the input agent system 10 and the 
instant when pieces of job information 8 are stored in the job 
list table 13. FIG. 56 shows the operation wherein the 
pre-processing is performed on the digital materials based 
on a piece of job information 8. FIG. 57 shows the operation 
performed between the instant when the capturing and 
reporting agent 21 captures a piece of job information 8 and 
the instant when the capturing and reporting agent 21 passes 
the piece of job information 8 to the evaluation agent 22. 
FIG. 58 shows the operation wherein the evaluation agent 22 
evaluates whether or not the captured piece of job informa- 
tion 8 is bandleable by the job-handling agent system 20 and 
the apparatus 30. FIG. 59 shows the operation of registering 
the positively evaluated piece of job information 8 on the 
scheduling database 28c. FIG. 60 shows the operation of 
digitally processing the digital materials based on the pro- 
cedure of the digital processing for plate making. FIG. 61 
show the operation performed until the subsequent plate 
making is actually executed. FIG. 62 shows the operation of 
monitoring the operation of the apparatus 30. FIG. 63 shows 
the operation when the processing of the job in the apparatus 
30 is completed. 

<4.3(a) Input of Job Information to Input Agent System> 
The steps S211 to S213 of FIG. 55 are the steps performed 
between the instant when pieces of job information 8 are 
inputted to the input agent system 10 and the instant when 
pieces of job information 8 are stored in the job list table 13. 
FIG. 64 is a flowchart showing the contents of the steps S211 
to S213. 

The pieces of job information 8 from the LAN 40 are 
stored in the job database 12 through the job management 
agent 11. Specifically, all pieces of job information 8 input- 
ted to the input agent system 10 are once stored in the job 
database 12 (steps S211 and S212). In the steps S211 and 
S212, the job management agent 11 may simply check the 
inputted pieces of job information 8 for formats. FIGS. 65 
through 67 show examples of the contents of the pieces of 
job information 8 stored in the job information database 12a, 
the input database 12b and the output database 12c of the job 
database 12. 

Referring to FIG. 65, the job information database 12a 
includes the contents indicative of the attributes of the jobs, 
for example, specifications, delivery dates, and desired 
costs. The job information database 12a further includes 
important items that the operator is desired to refer to for 
pre-processing. The input database 12b includes information 
such as the file names and file formats of the digital materials 
to be provided, or the unprocessed digital materials. 

The output database 12c includes the file names of a 
procedure file of the processing performed on the provided 
digital materials and a file of output data after the digital 
processing. In principle, however, since the processing pro- 
cedure is unfixed and no digital processing is performed at 
the time when the pieces of job information 8 are inputted, 
these files are empty. 

The procedure of the digital processing may be already 
determined and the file of the output data after the digital 
processing may be already produced at the time when the 
pieces of job information 8 are inputted. The job having a 
job name "Job-456" (Job ID 0001) is illustrated as a job 
having been digitally processed. 

A strict distinction is not made between the contents of the 
input database 126 and the contents of the output database 
12c, and the formats of these databases may be suitably 
changed depending on convenience. Additionally, a strict 
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distinction is not made also between the job information 8 The steps S221 to S228 of FIG. 56 illustrate the operation 

and the digital materials. of the design agent system 50 in pre-processing. FIGS. 72 

Next, the job management agent 11 copies and stores and 73 are flowcharts showing the contents of the steps S221 

some pieces of job information 8 which satisfy the prede- t0 S228. 

termined conditions among the pieces of job information 8 5 The pre-processing determines the procedure of process- 
stored in the job database 12 into the job list table 13 (step ing of unprocessed digital materials in the job-handling 
S213). This allows the design agent system 50 and the agent system 20 for plate making in the apparatus 30. That 
job-handling agent system 20 to capture a piece of job is, the procedure of the digital processing is determined in 
information 8 stored in the job list table 13 and to add the pre-processing in principle, and the processed output 
information to the pieces of job information 8 stored in the io data are generated in the job-handling agent system 20. 
job list table 13. Although the single job list table 13 is In the pre-processing, the capturing agent 51 initially 
illustrated in the following description, a job list table from requests the job management agent 11 to capture a piece of 
which the design agent system 50 captures a piece of job job information 8 (step S221). In response to the request, the 
information 8 and a job list table from which the job- job management agent 11 passes any piece of job informa- 
handling agent system 20 captures a piece of job information 15 tion 8 on the job list table 13 to the capturing agent 51 (step 
8 may be separately provided. S222). 

The choice and copying of the pieces of job information Upon receipt of the piece of job information 8, the 

8 by the job management agent 11 previously reduce the capturing agent 51 simply checks the piece of job informa- 

number of pieces of job information 8 to be handled to tion 8 for data errors and the like, and then stores the piece 

provide more rapid management of the job information 8 in 20 of job information 8 into the job database 54 in the design 

the input agent system 10 and more rapid capture of the job agent system 50 (step S223). The capturing agent 51 notifies 

information 8 in the job-handling agent system 20, achiev- the application management agent 52 about the capture of 

ing efficient management of the job information. the piece of job information 8 (step S224). 

FIGS. 68 and 69 show examples of the lists of the pieces The application management agent 52 reads a piece of job 

of job information 8 stored in the job list table 13. FIG. 68 information 8 from the job database 54, and an application 

shows parts of the job list table 13 corresponding to the job determines the procedure of the digital processing of the 

information database 12a. Parts of the job information 8 unprocessed digital materials in accordance with aninstruc- 

corresponding to the input database 126 and the output don from the operator. The application management agent 

database 12c are not shown. Apiece of job information with 3Q 52 stores the updated piece of job information 8 again into 

a job ID 0002 among the pieces of job information 8 stored the job database 54 (step S225) and stores the contents of the 

in the job database 12 is shown in FIG. 68 as not copied to procedure of the processing into the fixed disk device 60, 

the job list table 13 since the system 400 is designed to FIGS. 74 through 76 show examples of the contents of the 

handle four or more colors for printing and the input agent j 0 b information database 54a, the input database 54b, and 

systems 10 judges that the job ID 0002 for two-color 35 the output database 54c of the job database 54. As illustrated 

printing is not to be handled. FIG. 69 shows parts of the job m FIG. 74, the piece of job information 8 with the job ID 

list table 13 which contain management information trans- 0001 is not passed to the design agent system 50 and not 

mined from the job-handling agent system 20. By referring registered on the job database 54 since the job with the job 

to the management information, the input agent system 10 ID 0001 has been processed as described and requires no 

may seize the reservation and completion of job processing. ^ pre-processing. Further, the pre-processing determines the 

The details are described later. procedure of the processing of the unprocessed digital 

The conditions under which the job management agent 11 materials, whereby a processing procedure file capacity is 

chooses the pieces of job information 8 to be entered in the entered as shown in FIG. 76. 

job list table 13 are previously provided from the LAN 40 FIGS. 77 and 78 illustrate operator's determination of the 

through the evaluation agent 22 and the capturing and 45 procedure of the digital processing such as layout and tints 

reporting agent 21 of the job-handling agent system 20 to the of the digital materials through the application. FIG. 77 

job management agent U (steps S214 and S215). FIG. 70 conceptually illustrates various digital materials including 

illustrates specification conditions about the ability of the image data in a bitmap format, text data in a text format and 

apparatus 30 such as an exposure speed and a processing line drawing data in a vector format which are stored in the 

accuracy exhibitable by the apparatus 30 which are previ- 50 fixed disk device 60. The operator causes these digital 

ously provided to the input agent system 10. FIG. 71 materials to be displayed on the CRT 503 of the computer 

illustrates specification conditions about the file format and constituting the design agent system 50 to determine the 

file capacity handleable by the applications in the job- position, size and tint of these digital materials on printing 

handling agent system 20 which are previously provided to paper. FIG. 78 shows an example of an assembled image 

the input agent system 10. Using these specification condi- 55 (print image on printing paper) determined by the pre- 

tions as the choice conditions, the input agent system 10 processing. 

chooses and stores pieces of job information 8 into the job Upon completion of the pre-processing, the application 

list table 13. The choice conditions may be conditions of cost management agent 52 notifies the return agent 53 about the 

calculation and processing time and should be sufficient to completion of the pre-processing (step S226). In response to 

preclude excessive burdens on the job management agent 60 the notification, the return agent 53 reads the pre-processed 

11. Since such choice conditions are provided from all piece of job information 8 from the job database 54 to pass 

job -handling agent systems 20 connected to the LAN 40 to the pre-processed piece of job information 8 to the job 

the job management agent 11, the job management agent 11 management agent 11. The job management agent 11 stores 

may readily choose the pieces of job information 8 handle- the received piece of job information 8 into the job list table 

able by any job-handling agent system 20 or apparatus 30 65 13 ( s t e p S227). If the pre-processing is not properly 

managed by the input agent system 10. executed, the return agent 53 so notifies the job management 

<4.3(b) Pre-Processing in Design Agent System> agent 11. 
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The job management agent 11 stores the pre-processed notifies the job management agent 11. Upon receipt of the 

piece of job information 8 as required into the job database notification, the job management agent 11 adds the contents 

12 of the input agent system 10 (step S228). of the notification to the job list table 13 (step S238). More 

<4.3(c) Capture of Job Information in Evaluation Agent> specifically, "9" (indicative of "reservation inhibited") is 

The steps S231 to S238 of FIG. SI show the operation 5 entered into thc reservati cm status information of the job list 
wherein the evaluation agent 22 captures a new piece of job table 13 shoWD ™ Fia 69 > and " r (indicative of "process- 
information 8 through the capturing and reporting agent 21. in S rejected") is entered into the processing rejection status 
FIGS. 79 and 80 are flowcharts showing the contents of the information thereof. This inhibits any job-handling agent 
steps S231 to S238 system 20 from subsequently capturing this piece of job 

As a precondition that the job-handling agent system 20 10 information 8. Of course, the job management agent 11 may 

captures the new piece of job information 8 from the input makc such format check of thc P iece of J ob ^formation 

agent system 10, the scheduling agent 23 initially judges that <4.3(d) Evaluation of Job Information> 

a new piece of job information 8 is to be registered on the In the steps S241 to S248 of FIG. 58, the job-handling 

processing schedule while referring to the scheduling infor- agent system 20 evaluates whether or not the captured new 

mation to request the capturing and reporting agent 21 to 15 piece of job information8 is processable by the job-handling 

capture a piece of job information 8 (step S231). In response agent system 20 and the apparatus 30. As the result of this 

to the request, the capturing and reporting agent 21 requests operation, the job-handling agent system 20 selects and 

the job management agent 11 via the LAN 40 to pass an captures a piece of job information 8 stored in the job list 

unprocessed one of the pieces of job information 8 stored in table 13. FIGS. 84 and 85 are flowcharts showing the 

the job list table 13 (a piece of job information 8 which is 20 contents of the steps S241 to S248. 

pre-processed but has not been subjected to the plate making The evaluation of the new piece of job information 8 is 

processing; on the assumption that the job management divided into sequential three stages: the evaluation of 

agent 11 previously stores pre-processed pieces of job whether or not the new piece of job information 8 is within 

information 8 from the job database 12 in the job list table ^ the ability range of the application control agent 26 and the 

13) (step S233). apparatus 30, the evaluation of whether or not the new piece 

The agent which makes a first request for the capturing of of job information 8 produces a profit, and the evaluation of 

the new piece of job information 8 is not limited to the whether or not the new piece of job information 8 is 

scheduling agent 23. For example, if the function of pro- processable by the delivery date. 

viding operating directions to other agents is desired to be 3Q For the evaluation of whether or not the new piece of job 

concentrated possibly on the evaluation agent 22, the evalu- information 8 is within the ability range of the application 

ation agent 22 may send a simple inquiry about the vacancy control agent 26 and the apparatus 30, the evaluation agent 

of the schedule to the scheduling agent 23 and thereafter 22 initially takes out production specification contents of the 

request the capturing and reporting agent 12 to capture the piece of job information 8, and then reads reference ability 

new piece of job information 8 (step S232). 35 information from the ability database 28a (step S241). FIG. 

The job management agent 11 passes any one of the 86 shows an example of parts of the contents of the ability 
unprocessed pieces of job informations stored in the job list database 28a which are related to the time estimation 
table 13 (more properly, a piece of job information which application 26a and the processing application 26b. FIG. 87 
has not yet been captured by the capturing and reporting shows an example of parts of the ability database 28a which 
agent 21) to the capturing and reporting agent 21 in response 40 are related to the apparatus 30. These pieces of information 
to the request from the capturing and reporting agent 21 are read as the reference ability information, 
(step S234). Then, the capturing and reporting agent 21 The evaluation agent 22 judges whether or not the pro- 
checks the captured piece of job information 8 for formats duction specification contents and the like are within the 
(e.g., checks for a data format error, excess and deficiency of range of the allowable values of the respective items deter- . 
data contents and the like) (step S235). If there are no 45 mined by the reference ability information. If the production 
anomalies in the captured piece of job information 8, the specification contents and the like are within the range of the 
capturing and reporting agent 21 stores the captured piece of allowable values (or conform to conditions), a positive 
job information 8 into the job database 27 (step S236). evaluation such that the job is processable by the application 
Thereafter, the capturing and reporting agent 21 passes the control agent 26 and the apparatus 30 is made. If the 
captured piece of job information 8 also to the evaluation 50 production specification contents and the like are out of the 
agent 22 (step S237). range of the allowable values (or do not conform to the 

FIGS. 81 through 83 show examples of the contents of the condition), a negative evaluation that rejects the processing 

job information database 27a, the input database 276 and the is made. 

output database 27c of the job database 27. The pieces of job If it is evaluated that the piece of job information 8 is 

information 8 with other than the job ID 0002 are shown in 55 within the range of the processing ability, the evaluation 

FIGS. 81 through S3 as stored in the job database 27. The agent 22 then evaluates whether or not the processing of the 

piece of job information 8 with the job ID 0001 is stored job in accordance with the piece of job information 8 

without passing through the design agent system 50, and produces a profit. For this evaluation, the evaluation agent 

other pieces of job information 8 have been pre-processed. 22 takes out cost specification information (desired process- 

If a piece of job information 8 which has been pre-processed eo ing cost) from the piece of job information 8 and then reads 

but whose output file has not yet been produced is inputted reference profit information related to the cost required for 

into the input agent system 10, the job-handling agent the job processing from the profit database 286 (step S242). 

system 20 captures the piece of job information 8 without FIG. 88 shows an example of parts of the contents of the 

pre-processing and performs the digital processing on the profit database 286 which are related to the application 

piece of job information 8. 6 5 control agent 26. FIG. 89 shows an example of parts of the 

If there is a format error in the captured piece of job contents of the profit database 286 which are related to the 

information 8, the capturing and reporting agent 21 so apparatus 30. Only required ones of the pieces of informa- 
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tion shown in FIGS. 88 and 89 are read as the reference about the rejection of the processing, and the job manage- 

profit information. ment agent 11 enters the rejection of the processing into the 

Then, the evaluation agent 22 judges whether or not the job list table 13 (step S248). This allows the input agent 
cost specification information is within the range of the system 10 to seize the results of the processing rejection in 
allowable values of the respective items determined by the 5 the respective job-handling agent systems 20. More 
reference profit information. If the cost specification infer- specifically, "1" (indicative of "processing rejected") is 
ma tion is within the range of the allowable values, a positive entered into the processing rejection status information of 
evaluation such that the job is handleable by the job- the j°b list table 13 shown in FIG. 69, and the number 
handling agent system 20 is made. If the cost specification (identification number previously given to each job- 
information is out of the range of the allowable values, a io handling agent system) of the job-handling agent system 20 
negative evaluation that rejects the processing is made. corresponding the job-handling agent system 20 which has 

If it is judged in the step S242 that the piece of job rc i ected Processing is additionally entered. Thereafter, 

information 8 produces a profit, then the evaluation agent 22 the rc J ected P iece of J ob ^formation 8 is not passed to the 

requests the scheduling agent 23 to evaluate whether or not job-handling agent system 20 corresponding to the addition- 

the piece of job information 8 is registerable on the pro- 35 ^ cntercd numb r er 50 that one job-handling agent system 

casing schedule (step S243). At this time, the evaluation 20 f 15 prevented from evaluating the single piece of job 

agent 22 passes only predetermined pieces of information information 8 twice or more, 

required for the evaluation (the delivery date, and the like) <4.3(e) Registration of Job Information 

to the scheduling agent 23. In the steps S251 to S253 of FIG. 59, the positively 

The scheduling agent 23 refers to the processing schedule 20 evaluated piece of job information 8 is registered on the 

stored in the schedule table 281c in the scheduling database processing schedule. FIG. 90 is a flowchart showing the 

28c to evaluate whether or not the piece of information contents of the steps S251 to S253. 

received from the evaluation agent 22 is registerable on the The positively evaluated piece of job information 8 is 

processing schedule, that is, to judge whether or not the job initially passed from the evaluation agent 22 to the sched- 

is processable in open or unfixed parts of the processing 25 uling agent 23 (step S251). At this time, incidental infor- 

schedule. mation produced in the evaluation agent 22 is also passed to 

For the judgement about whether or not the piece of me scheduling agent 23. 

information is registerable on the processing schedule, the The incidental information includes information required 

scheduling agent 23 initially requests the application control 3Q for job processing such as what is to be used among the 

agent 26 to estimate the time required for an application to contents of the ability database 28a shown in FIGS. 86 and 

perform the processing. For instance, the plate making of the 87, for example, the software name used for application 

digital materials including page-description language data processing and the type of laser used for exposure, and an 

and vector data using a predetermined layout requires the estimate of cost required for job processing, 

generation of output data in the bitmap format for the whole 35 Upon receipt of the piece of job information 8 and the 

printing paper. The scheduling agent 23 requests the appli- incidental information, the scheduling agent 23 registers the 

cation control agent 26 to estimate the time required for the contents thereof on the processing schedule of the schedule 

processing application 2 6b to generate the data (step S2441). table 281c (step S251). FIG. 91 shows the piece of job 

On the other hand, the application control agent 26 information 8 registered as the processing schedule related 

provides necessary information to the time estimation appli- 40 to the application. FIG. 92 shows the piece of job informa- 

cation 26a to cause the processing application 26b to esti- tion 8 registered as the processing schedule related to the 

mate the time required for the processing (step S2442). apparatus 30. FIGS. 93 and 94 show the method of calcu- 

Upon determination of the estimated time, the application lating the amount to be claimed and a gross profit of FIGS, 

control gent 26 reports the estimated time to the scheduling 91 and 92, using the contents of the profit database 28fo 

agent 23 (step S2443). Further, the scheduling agent 23 45 shown in FIGS. 88 and 89 (type A) as an example (the cost 

determines the time required for the apparatus 30 to perform in the upper row for use in calculation of the amount claimed 

the plate making processing based on the size of a print area, and the cost in the lower row for use in calculation of the 

the number of print pages, and a resolution (step S2444). gross profit). The evaluation agent 22 calculates the amount 

After the estimation of the processing time of the appli- to be claimed and the like while referring to the profit 

cation and the processing time of the apparatus 30, the 50 database 286. 

scheduling agent 23 refers to the processing schedule related Upon completion of the registration, the scheduling agent 

to the application and the processing schedule related to the 23 notifies the capturing and reporting agent 21 about the 

apparatus 30 in the schedule table 281c to judge whether or completion of the registration (step S252), and the capturing 

not the piece of job information 8 is registerable on the and reporting agent 21 then so notifies the job management 

schedule (step S245). The scheduling agent 23 then passes 55 agent 11. The job management agent 11 enters "1" 

the result of evaluation to the evaluation agent 22 (step (indicative of "to reserve") into the reservation status infor- 

S246). mation of the job list table 13 shown in FIG. 69 (step S253). 

If the results of the above described three stages of This completes the registration of the piece of job inform a- 

evaluation are all positive, the piece of job information 8 is won 8 on the processing schedule and allows the input agent 

sent from the evaluation agent 22 to the scheduling agent 23 60 system 10 to seize the registration situation of the piece of 

and then registered on the processing schedule (step S251 job information 8. Other job-handling agent systems 20 are 

and the like), as will be described later. If at least one of the inhibited from capturing the piece of job information 8 

results of the three stages of evaluation is negative, the wnic h has been registered. 

evaluation agent 22 notifies the capturing and reporting < 4. 3(f) Processing of Job by Means of Application> 

agent 21 that the processing is to be rejected in the job- 65 In the steps S261 to S267 of FIG. 60, the processing 

handling agent system 20 (step S247). The capturing and application 26b performs the digital processing on the digital 

reporting agent 21 notifies the job management agent 11 materials in accordance with the piece of job information 8 
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until it produces the output data for plate making. FIGS. 95 processing into the job list table 13 (step S267). More 

and 96 are flowcharts showing the contents of the steps S261 specifically, the processing result is entered into a section of 

to S267. the processing result report in the job list table 13 shown in 

In the system 400, the digital processing of the digital FIG - 69 which * related to application, 

materials by means of an application (referred to hereinafter 5 If me processing of the job by means of the application is 

as "application processing-) particularly includes layout not properly terminated, the processing of the job must be 

processing and RIP (Raster Image Processing) which are the suspended. Thus, the suspension of the job processing is 

preconditions of the plate making processing that is the job ™f ed t int ° the schedule table 281c and track record table 

processing by means of the apparatus 30. Thus, the process- 282c related to the application, and is transmitted from the 

ing of the job by means of the application must precede the io scheduling agent 23 through the capturing and reporting 

processing of the job by means of the apparatus 30. In the agent 21 and the job management agent 11 and entered into 

course of the processing of the job by means of the the J ob llst f abl ^ 13 ^ at 1S > tl \ e sche * llc tab ? e 281c and 

application, the output data which is the processing results f ck . record tabic 282c related to the application also 

may be transmitted to the apparatus 30. In this preferred toctl0n * <* bles to \ monitoring the termination state of the 

embodiment, however, after the previous processing of the 15 operation of the application. 

whole plate making contents by means of the application, <4 - 3 (s) Processing of Job by Means of Apparatus> 

the output data is stored in the fixed disk device 60, and The steps S271 to S275 of FIG. 61 are steps executed until 

thereafter the output data is transmitted to the apparatus 30 the apparatus 30 is placed in operation based on the piece of 

as required during plate making. J 0D information 8. FIGS. 99 and 100 are flowcharts showing 

In the application processing, the application control 20 the contents of the steps S271 to S275. 

agent 26 initially notifies the scheduling agent 23 that the a Precondition for the start of the processing of a new 

preceding processing is completed and it is currently free. i ob > when me processing of the preceding job is completed, 

The scheduling agent 23 refers to the processing schedule the monitoring agent 25 notifies the scheduling agent 23 

related to the application in the schedule table 281c to notify about the completion of the job processing (step S291). 

the application control agent 26 about the piece of job 25 Upon receipt of the notification about the completion of 

information 8 to be processed next (step S261). the processing of the preceding job, the scheduling agent 23 

Upon receipt of the notification about the start of re ad^ a piece of informadon on the job to be processed next 

processing, the application control agent 26 refers to the job from the processing schedule related to the apparatus 30 in 

database 27 to capture required digital materials and infor- m scbedu [ e tabl u e 281c t0 , ^ the application control 

mation on the processing procedure from the fixed disk 30 a S ent 26 about the piece of information on the job to be 

device 60. Then, the application control agent 26 causes the processed next (step S271). 

processing application 26f> to execute necessary processing u P on receipt of the notification about the start of 
to provide output data, and then stores the output data as an processing, the application control agent 26 previously 
output file in the fixed disk device 60 as well as additionally notifies the monitoring agent 25 about the start of process- 
enters information on the output file into the output database ™g. The monitoring agent 25 enters the start of processing 
27c for the job information 8 (step S262; See FIG. 83). int0 ^ monitoring table 251 which monitors the processing 

Upon completion of the application processing, the appli- stat f m d f ^ (s ' ep S272) * , „ c . 

cation control agent 26 notifies the scheduling agent 23 Next > the application control agent 26 refers to the job 

about the completion of the application processing, and the ^ database 27 to read output data desired for the transmission 

scheduling agent 23 so enters into the schedule table 281c application 26c from the fixed disk device 60, and then 

(step S263). This allows the scheduling agent 23 to identify transmits the out P ut data to the °° ntol a S ent 24 < ste P S273 )< 

the piece of job information 8 having been subjected to the The control agent 24 further sends the received output 

application processing as a piece of job information 8 which dat a to the apparatus 30 to cause the apparatus 30 to execute 

is processable by the apparatus 30. At this time, if the 45 the processing of the job (step S274). 

schedule is required to change, the schedule table 281c is In the apparatus 30, the device controller 31 receives the 

updated. output data from the control agent 24 (step S274) to send a 

Further, the scheduling agent 23 requests the evaluation contro1 si 8 nal t0 the hardware device 32 in response to the 
agent 22 to calculate the track record such as the costs 0Ut P ut data and the incidental information whereby the 
required for the application processing (step S264). In 50 Processing of the job is executed (step S275). 
response to the request, the evaluation agent 22 refers to the <4.3(h) Monitoring of Job Processing> 
profit database 2Sb to calculate the track record such as the The job-handling agent system 20 monitors the job pro- 
total amount claimed and the gross profit, and then reports cessing during the time the apparatus 30 executes the job 
the track record to the scheduling agent 23. The scheduling processing. The steps S281 to S286 of FIG. 62 are the steps 
agent 23 enters the track record into processing track record 55 of the monitoring. FIGS. 101 and 102 are flowcharts show- 
information related to the application in the track record ing the contents of the steps S281 to S286. 
table 282c (step S265). FIG. 97 (a left-hand side) shows the The information for monitoring is initially sent from the 
method of calculating the track record in the evaluation hardware device 32 to the device controller 31 in the 
agent 22. FIG. 98 shows parts of the track record table 282c apparatus 30. This information is sent as a state signal each 
which are related to the application processing. eo time the processing state of the hardware device 32 is 

Upon completion of the entry of the track record, the changed (step S281). 

scheduling agent 23 notifies the capturing and reporting Each time the device controller 31 receives the state 

agent 21 about the completion of the application processing signal, the device controller 31 sends information on the 

(step S266). Then, the capturing and reporting agent 21 also processing state of the apparatus 30 to the control agent 24 

notifies the job management agent 11 about the completion 65 of the job-handling agent system 20 (step S282). The control 

of the application processing, and the job management agent agent 24 transmits the received processing state information 

11 additionally enters the completion of the application to the monitoring agent 25 (step S283). 
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The monitoring agent 25 has the dedicated monitoring When the calculation of the track record is completed, the 

table 251 in which all detailed pieces of processing state evaluation agent 22 passes the result of calculation to the 

information received by the monitoring agent 25 are scheduling agent 23 (step S293), and the scheduling agent 

recorded (step S284). FIG. 103 shows an example of the 23 then enters the actual amount claimed, actual processing 

contents recorded in the monitoring table (detailed) 251. 5 tj mc an d the like as the final track record into the track 

The monitoring agent 25 separates the received process- record table 282c (step S294). This eliminates the need for 

ing state information into units to be processed each having the input agent system 10 to calculate the track record and 

a predetermined amount of information to sends the sepa- allows the job-handling agent system 20 to refer to the track 

rated processing state information to the scheduling agent rccord tablc 2 82c to readily seize the track record. FIG. 108 

23. The scheduling agent 23 records the processing state in 1Q shows an example of thc contents of a section of the track 

the monitoring table (general) 283c provided in the > sched- recofd {Mc 2g2c whkh ig related tQ ^ tus 30 . 

uling database 28c and then updates the contents of the track „ t . , 

record table 282c in the scheduling database 28c (step scheduling agent 23 also transmits the processing 

S285). The separation of the processing state information completion report to the capturing and reporting agent 21 

into the units to be processed for recording in the monitoring (st e P S295), and the capturing and reporting agent 21 then 

table (general) 283c is intended to allow the operator and the 15 notifies the job management agent 11 about the processing 

like to refer to the monitoring table 283c as required to completion report. Upon receipt of the processing comple- 

readily seize the processing state. FIG. 104 shows an tion report, the job management agent 11 so enters into the 

example of the contents of the monitoring table 283c. j° b list table 13 ( ste P s296 )- More specifically, the time and 

Hie scheduling agent 23 also updates the contents of the n termination result are entered into the part of the processing 
schedule table 281c in accordance with the updated contents 20 result information which is re ated to the apparatus among 
of the track record table 282c (step S286). The operating the contents of lhe J ob lisl *bk 13 shown in FIG. 69. This 
time of the apparatus 30 is updated and recorded moment by aUows the a S ent s y stem 10 to ^ whlch P iece of J ob 
moment in the track record table 282c since the estimated information 8 is processing-completed, 
time at which the processing of the next job starts and the The job management agent 11 moves the processing- 
like must be corrected if the operating time has already completed piece of job information 8 from the job list table 
exceeds a predetermined operating time. This eliminates the 13 to the job database 12 and deletes the processing- 
need for the input agent system 10 to correct the schedule completed piece of job information 8 in the job list table 13 
and the need for the input agent system 10 to take into (step S297). 

consideration the correction of the processing schedule 3Q The above described operation completes the operation of 

when an unprocessed piece of job information 8 is passed to the system 400 after the completion of the job processing in 

the job-handling agent system 20. the apparatus 30. 

Although this preferred embodiment describes that the <44 operation Flow in Agents> 

processing of the job by means of the processing application The enlire operation of the system 400 has been described 

26b is completed prior to the processing of the job by means 35 hereinabove# ^ system 400 operates, with the agents that 

of the apparatus 30, the output data may be transmitted to the afe autonomous pjograms making contact with each other, 

control agent 24 at the same time that the processing ^ operation flow will 5e descri bed with attention focused 

application 26b produces the output data. In this case, smce Qn ^ mdividual agents . Like reference characters are used 

a trouble is assumed to occur in the processing application tQ designate ^me of the steps shown in FIGS. 109 through 

26b during the operation of the apparatus 30, the processing ^ U4 which are similar lQ lhose shown in FIGS 55 mrough 

states (e.g., processing start, processing end, suspension, and g3 Jn addition? steps des i gn ated by the reference 

restart) of the processing application 26b are also entered characters in FIGS. 55 through 63 as the single steps for 

into the monitoring table 251 shown in FIG. 103. purposes of simplicity are shown in FIGS. 109 through 124 

<4.3(i) Operation after Completion of Job Processing> ^ sepa rated into sub-steps designated by the identical 

The steps S291 to S297 of FIG. 63 are the steps of the 45 reference characters, 

operation of the system 400 after the completion of the job <4 4( , Flow in Job Management Agent> 

processing in the apparatus 30. FIGS. 105 and 106 are _ T „ « u -* u *u 

a u ^ t, aT , * c*u * 0Q1 *~ C101 FIGS. 109 and 110 are flowcharts showmg the operation 

flowcharts showing the contents of the steps S2 91 to S297. , . . , , , 1t & r 

*i_ • l ■ - *l 4 , n - 1 . j of the job management agent 11. 

When the 10b processing in the apparatus JU is completed, • • • t 1 1 . * 

the processing state information indicative of the completion 50 Each of &e a 8 6ntS 15 in P/^P 1 ^ f apted to operate in 

of the processing is inputted from the apparatus 30 through response to a message input (step UUn) torn other agents 

the control agent 24 to the monitoring agent 25. This and the like, and judges the message (step L2116) if there is 

processing completion report is transmitted from the moni- a messa 6 e m P ut - 

toring agent 25 to the scheduling agent 23 (step S291). In Jt should be noted that the steps L211a and L2LU? of FIG. 

response to the processing completion report, the scheduling ss 109 and those of FIG - 110 are the same > bm are illustrated 

agent 23 directs the control agent 24 to process the next job in separate figures only for purposes of convenience of 

(FIG. 61; step S271) as described above. representation. In the following figures, the same step 

The scheduling agent 23 requests the evaluation agent 22 reUted t0 lhe in P ut ™ d judgement of messages is illustrated 

to calculate the final track record which is the cost required ™ in different figures using the same reference 

until the completion of the job processing (step S292). The 60 character * 

track record calculation is similar in contents to the above Brief description about the messages inputted to the job 

described calculation of the amount to be claimed (FIG. 94) management agent 11 and the responses of the job manage- 

and the like. A particular example of the track record ment agent 11 thereto in sequential order is as follows: 

calculation is shown in FIG. 107. The track record generated When pieces of job information 8 are inputted from the 

by the transmission of the output data by means of the 65 LAN 40 (step S211), the job management agent 11 

application is also calculated as shown in FIG. 97 (on the registers the pieces of job information 8 onto the job 

right-hand side). database 12 (step S212). Thereafter, the job manage- 
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ment agent 11 chooses some pieces of job information 
* 8 among tbe job database 12 in accordance with the 
choice conditions to copy the chosen pieces of job 
information 8 to the job list table 13 (step S213). 
Upon receipt of the choice conditions from the capturing 5 
and reporting agent 21 (step S215), the job manage- 
ment agent 11 uses the choice conditions to choose the 
pieces of job information 8 among the job database 12 
(step S213). 

When the capturing and reporting agent 21 or the captur- 10 
ing agent 51 requests the job management agent 11 to 
transmit an unprocessed piece of job information 8 
(steps S221 and S233), the job management agent 11 
reads an unprocessed piece of job information 8 from 
the job list table 13 to transmit the unprocessed piece of 15 
job information 8 to the capturing and reporting agent 
21 or the capturing agent 51 (steps S222 and S234). 
When the return agent 53 returns the pre-processed piece 
of job information 8, the job management agent 11 
enters the piece of job information 8 into the job list 
table 13 (step S227), and moves the piece of job 
information 8 from the job list table 13 to the job 
database 12 (step S228). 
When the capturing and reporting agent 21 requests the ^ 
job management agent 11 to enter management infor- 
mation which is additional information into the job list 
table 13 (steps S238, S248, S253 and S267), the job 
management agent 11 adds the format error (step 
S238), the processing rejection report (step S248), the 3Q 
registration completion report (step S253) and the 
application processing completion report (step S267) of 
the piece of job information 8 to the job list table 13. 
Upon receipt of the job processing completion report from 
the capturing and reporting agent 21 (step S296), the 35 
job management agent 11 enters the completion report 
into the job list table 13 (step S296), and moves tbe 
piece of job information 8 for the completed job from 
the job list table 13 to the job database 12 (step S297). 
The input of the message from other agents (step L211a), 4Q 
the judgement of the message (step L211£), and the response 
to the message are performed in a cyclic manner in the job 
management agent 11. 

<4.4(b) Operation Flow in Capturing and Reporting 
Agent> 45 

FIG. Ill is a flowchart showing the operation of the 
capturing and reporting agent 21. In the capturing and 
reporting agent 21, the judgement of the message (step 
L2216) in response to the message input from other agents 
(step L221a) and the response to the message are performed 50 
in a cyclic manner, as will be described below. 

When the scheduling agent 23 directs the capturing and 
reporting agent 21 to capture a new piece of job 
information 8 (step S231), the capturing and reporting 
agent 21 requests the job management agent 11 to ss 
transmit a new piece of job information 8 (step S233). 
Upon receipt of the new piece of job information 8 from 
the job management agent U (step S234), the capturing 
and reporting agent 21 judges whether or not the 
captured piece of job information 8 has a proper format 60 
(step S235). If no format error is detected, the capturing 
and reporting agent 21 stores the captured piece of job 
information 8 into the job database 27 and transmits the 
captured piece of job information 8 to the evaluation 
agent 22 (steps S236 and S237). If a format error is 65 
detected, the capturing and reporting agent 21 reports 
so to the job management agent 11 (step S238). 



Upon receipt of the processing rejection report from the 
evaluation agent 22 (step S247), the registration 
completion report from the scheduling agent 23 (step 
S252), the application processing completion report 
(step S266), or the completion report of the job pro- 
cessing by means of the apparatus 30 (step S295), the 
capturing and reporting agent 21 transmits these reports 
to the job management agent 11 (steps S248, S253, 
S267 and S296). 
In other operations, upon receipt of the choice conditions 
from the evaluation agent 22 (step S214), tbe capturing 
and reporting agent 21 transmits the choice conditions 
to the job management agent 11 (step S215). 
<4.4(c) Operation Flow in Evaluation Agent> 
FIG. 112 is a flowchart showing the operation of the 
evaluation agent 22. In the evaluation agent 22, the judge- 
ment of the message (step 1222b) in response to the message 
input from other agents (step L222a) and the response to the 
message are performed in a cyclic manner, as will be 
described below. 

Upon receipt of the new piece of job information 8 from 
the capturing and reporting agent 21 (step S237), the 
evaluation agent 22 evaluates whether or not the con- 
tents of the piece of job information 8 are within the 
ability range of the job-handling agent system 20 and 
the apparatus 30 (step S241). If the contents of the 
piece of job information 8 are within the ability range 
of the job -handling agent system 20 and the apparatus 
30, the evaluation agent 22 then evaluates whether or 
not the processing of the job produces a profit (step 

5242) . If the piece of job information 8 is to produce a 
profit, the evaluation agent 22 requests the scheduling 
agent 23 to evaluate whether or not the piece of job 
information 8 is registerable on the schedule (step 

5243) . If at least one of the first- and second-stage 
evaluations in the steps S241 and S242 provides a 
negative result, the evaluation agent 22 notifies the 
capturing and reporting agent 21 about the processing 
rejection report (step S247). 

Upon receipt of the third-stage evaluation about the 
registrability on the processing schedule from the 
scheduling agent 23 (step S246), the evaluation agent 
22 requests the scheduling agent 23 to register the piece 
of job information 8 on the processing schedule (step 
S251) if the third-stage evaluation provides a positive 
result, and notifies the capturing and reporting agent 21 
about the processing rejection report (step S247) if the 
third-stage evaluation provides a negative result. 
When the scheduling agent 23 requests the evaluation 
agent 22 to calculate the track record of the job which 
has been subjected to the processing (application pro- 
cessing or the processing by means of the apparatus 30) 
(steps S264 and S292), the evaluation agent 22 calcu- 
lates the track record to transmit the result of calcula- 
tion to the scheduling agent 23 (steps S265 and S293). 
In other operations, the evaluation agent 22 transmits the 
choice conditions used by the job management agent 11 
to the capturing and reporting agent 21 (step S214). 
The evaluating operations of the evaluation agent 22 are 
described in detail hereinafter. 

FIGS. 113 and 114 show an operation flow of the evalu- 
ation agent 22 in the step (step S241) of evaluating whether 
or not the contents of the piece of job information 8 are 
within the ability range of the job-handling agent system 20 
and the apparatus 30 and in the step (step S242) of evalu- 
ating whether or not the processing of the job in accordance 
with the piece of job information 8 produces a profit. 
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In the step (step S241) of whether or not the contents of 
the piece of job information 8 are within the ability range of 
the job -handling agent system 20 and the apparatus 30, the 
evaluation agent 22 initially captures the processing speci- 
fication information SI21 (I, J, K, . . .) such as the production 5 
specification contents from the captured piece of job infor- 
mation 8 (step S2411) where I, J, K . . . are parameters of the 
processing specification information SI21. The values of the 
processing specification information SI21 of a particular 
type are specified for each combination of the values of the 1Q 
parameters I, J, K, . . . 

Next, the evaluation agent 22 reads the reference ability 
information AI21 (I, J, K, . . .) corresponding to the 
processing specification information SI21 (I, J, K, . . .) from 
the ability database 28a (step S2412). If all values of the 15 
processing specification information SI21 (I, J, K, . . .) in 
respective combinations of the values of the parameters I, J, 
K, ... are within the allowable range of the corresponding 
reference ability information AI21 (I, J, K, . . .), a positive 
evaluation is made. If any value of the processing specifi- 20 
cation information SI21 is out of the allowable range of the 
corresponding reference ability information AI21, a negative 
evaluation is made (steps S2413, S2414 and S2415). 

The operation of the evaluation agent 22 in the step (step 
S242) of evaluating whether or not the processing of the job ^ 
in accordance with the piece of job information 8 produces 
a profit is generally similar to that in the step (step S241) of 
evaluating the ability of the apparatus. Specifically, a com- 
parison is made between the cost specification information 
SI22 (I, J, K, . . .) (step S2421) captured from the piece of 30 
job information 8 and the reference profit information AI22 
(I, J, K, . . .) (step S2422) read from the profit database 28b. 
If all values of the cost specification information SI22 are 
within the allowable range of the reference profit informa- 
tion AM22, a positive evaluation is made. If any value of the 35 
cost specification information SI22 is out of the range of the 
corresponding reference profit information A122, a negative 
evaluation is made (steps S2423, S2424 and S2425). 

<4.4(d) Operation Flow in Scheduling Agent> 

FIGS. 115 through 117 are flowcharts showing the opera- 4Q 
tion of the scheduling agent 23. In the scheduling agent 23, 
the judgement of the message (step 1223b) in response to 
the message input from other agents (step 1223a) and the 
response to the message are performed in a cyclic manner, 
as will be described below. In this preferred embodiment, the 45 
scheduling agent 23 is adapted to direct the capturing and 
reporting agent 21 to capture a new piece of job information 
8 while referring to the schedule table 281c (step S231). 
Thus, the scheduling agent 23 is adapted to provide this 
direction also while no message is inputted from other 50 
agents. 

When the evaluation agent 22 requests the scheduling 
agent 23 to evaluate whether or not the piece of job 
information 8 is registerable on the processing schedule 
(step S243), the scheduling agent 23 requests the appli- 55 
cation control agent 26 to estimate the time required for 
the application processing (step S2441). 

Upon receipt of the report of the estimated processing 
time from the application control agent 26 (step 
S2443), the scheduling agent 23 refers to the schedule eo 
table 281c to conduct the evaluation (step S245), and 
then reports the result of evaluation to the evaluation 
agent 22 (step S246). 

When the evaluation agent 22 requests the scheduling 
agent 23 to register the piece of job information 8 on 65 
the processing schedule, the scheduling agent 23 reg- 
isters 74 the piece of job information 8 on the schedule 
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table 281c (step S251), and notifies the capturing and 
reporting agent 21 about the completion of the regis- 
tration (step S252). 

Upon receipt of the notification about the completion of 
the application processing from the application control 
agent 26 (step S263), the scheduling agent 23 so enters 
into the schedule table 281c and updates the schedule 
table 281c (step S263). Then, the scheduling agent 23 
reads the piece of job information 8 to be subjected to 
the application processing next from the schedule table 
281c to pass the read piece of job information 8 to the 
control agent (step S261). Further, the scheduling agent 
23 requests the evaluation agent 22 to calculate the 
track record of the application processing (step S264). 

Upon receipt of the calculation results of the track record 
of the application processing and the processing by 
means of the apparatus 30 from the evaluation agent 22 
(steps S265 and S293), the scheduling agent 23 enters 
the track record into the track record table 282c (steps 
S265 and S294), and notifies the capturing and report- 
ing agent 21 about the completion of the job processing 
(steps S266 and S295). 

Upon receipt of the processing state information from the 
monitoring agent 25, the scheduling agent 23 records 
the processing state information in the monitoring table 
283c to update the track record table 282c (step S285). 
The scheduling agent 23 also updates the contents of 
the schedule table 281c in accordance with the contents 
of the track record table 282c (step S286). 

Upon receipt of the notification about the completion of 
the job processing by means of the apparatus 30 from 
the monitoring agent 25 (step S291), the scheduling 
agent 23 requests the evaluation agent 22 to calculate 
the track record (step S292), and also reads the infor- 
mation on the job to be processed next form the 
schedule table 281c to pass the information to the 
application control agent 26 (step S271). 

<4.4(e) Operation Flow in Control Agent> 

FIG. 118 is a flowchart showing the operation of the 
control agent 24. In the control agent 24, the judgement of 
the message (step 1224b) in response to the message input 
from other agents (step L224a) and the response to the 
message are performed in a cyclic manner, as will be 
described below. 

Upon receipt of the output data from the application 
control agent 26 (step S273), the control agent 24 
transmits the output data to the device controller 31 
(step S274). 

Upon receipt of the processing state information from the 
device controller 31 (step S282), the control agent 24 
transmits the processing state information to the moni- 
toring agent 25 (step S283). 
<4.4(f) Operation Flow in Monitoring Agent> 
FIG. 119 is a flowchart showing the operation of the 
monitoring agent 25. In the monitoring agent 25, the judge- 
ment of the message (step 1225b) in response to the message 
input from other agents (step L225a) and the response to the 
message are performed in a cyclic manner, as will be 
described below. 
Upon receipt of the notification about the transmission of 
the output data from the application control agent 26 
(step S272), the monitoring agent 25 so enters into the 
monitoring table (detailed) 251 (step S272). 
Upon receipt of the processing state information from the 
control agent 24 (step S283), the monitoring agent 25 
separates the processing state information into units to 
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be processed each having a predetermined amount of Upon receipt of the notification about the capture of the 
information to transmit the separated processing state piece of job information 8 from the capturing agent 51 
information to the scheduling agent 23 (step S285). If (step S224), the application management agent 52 
the processing state information indicates the comple- executes the application in accordance with the instruc- 
tion of the job processing, the monitoring agent 25 5 tion from the operator to perform the pre-processing of 
notifies the scheduling agent 23 about the processing the job (step S225). 

completion report (step S291). Tj pon receipt of the notification about the completion of 

The monitoring agent 25 sequentially enters the process- the pre-processing from the application (step S225), the 

ing state information from the control agent 24 into the application management agent 52 so notifies the return 

monitoring table (detailed) 251 (step S284). 1Q agent 53 ( step $ 2 26). 

<4.4(g) Operation Flow in Application Control Agent> <4.4(j) Operation Flow in Return Agent> 

FIGS. 120 and 121 are flowcharts showing the operation FIG. 124 is a flowchart showing the operation of the 

of the application control agent 26. In the application control ntam 53 , n ^ retum g3 ^ jud nt of the 

agent 26, the judgement of the message (step 1226b) in m ( {n ^ tQ ^ m { frQm 

response to the message input trom other agents (step . . , , T \ , 4U * *u 

r \ . .i . .1 c j ■ 15 other agents (step L253a) and the response to the message 

L226fl) and the response to the message are performed ina * 2 • 1 • 11 u j *u j u 1 

7 1 \„ . , m ■ . 1 are performed in a cyclic manner, as will be described below, 

cyclic manner, as will be described below. T ^ n \ .„ , , . r 

„„ . , , , . Upon receipt or the notification about the completion of 

When the scheduling agent 23 requests the application \, r c 

. & . 4 • j r *i_ tne pre-processing from the application management 

control agent 26 to estimate the time required for the * * r , *u *, * m j *u • 

. 6 . . c*«aa*\ i- agent 52 (step S226), the retum agent 53 reads the piece 

application processmg (step S2441) the application ^ * foLiatioo 8 from the job database 54 to pass 

control agent 26 executes the tune estimation apphca- ■> of job information 8 to the job management 

tion 26a in order to estimate the processmg time (step \ ^ , * 0 ^--v 

. r agent 11 (step S227). 

<4.5 Summary> 

Upon completion of the execution of the time estimation ^ system 4Q0 which has been described hereinabove is 

application 26a (step S2442) the application control ^ construc t e d such that at least one job-handling agent system 

agent 26 returns the estimated processing time to the 20 is connected through the LAN 40 to the single input agent 

scheduling agent 23 (step S2443). system 1Q wUh ^ Qr each job . handling agent system 20 

Upon receipt of the request from the scheduling agent 23 corresponding to the single apparatus 30. 

for the application processing (step S261), the appli- input agent sys t em 10 and the job-handling agent 

cation control agent 26 executes the processing appli- 30 system 20 operate using the agents which are autonomous 

cation 26f> in order to generate the output data (step programs as main elements. The input agent system 10 and 

5262) . me job-handling agent system 20 themselves also autono- 
Upon receipt of the notification about the completion of mously operate. 

the processing of the processing application 26b (step ] n m i s system 400, the input agent system 10 does not 

5263) , the application control agent 26 notifies the 35 Dear the burden of all operations for managing the applica- 
scheduling agent 23 about the completion of the appli- tions (the job-handling agent system 20) and the apparatus 
cation processing (step S263). 30, but the job-handling agent system 20 is adapted to 

When the scheduling agent 23 requests the application execute many parts of the operations. Specifically, the or 

control agent 26 to transmit the output data (step S271), each individual job-handling agent system 20 autonomously 

the application control agent 26 notifies the monitoring 40 judges on which piece of job information 8 the processing of 

agent 25 about the start of transmission (step S272), the application and the apparatus 30 may be based, which 

and executes the transmission application 26c to trans- piece of job information 8 is payable, and whether or not the 

mit the output data to the control agent 24 (step S273). piece of job information 8 is registerable on the subsequent 

<4.4(h) Operation Flow in Capturing Agent> processing schedule. 

FIG. 122 is a flowchart showing the operation of the 45 Therefore, the input agent system 10 is required neither to 

capturing agent 51. In the capturing agent 51, the judgement seize the characteristics and schedules of the apparatuses 30 

of the message (step L2516) in response to the message nor to execute a huge amount of complicated computation, 

input from other agents (step L251a) and the response to the This prevents the input agent system 10 from becoming 

message are performed in a cyclic manner, as will be incapable of calculation and incapable of best distributing 

described below. The capturing agent 51 sends to the job 50 jobs if more applications and more apparatuses 30 are to be 

management agent 11 a request message of the piece of job managed. As a result, production efficiency is enhanced, 

information 8 to be captured as required in addition to the For making the most of the autonomous properties of the 

response to the message input from other agents (step S221). job-handling agent system 20, if trouble occurs in the input 

Upon receipt of the piece of job information 8 sent from agent system 10, the job-handling agent system 20 may only 

the job management agent 11 (step S222), the capturing 55 stop providing communication with the input agent system 

agent 51 once stores the piece of job information 8 in 10 but autonomously continue directing the application to 

the job database 54 (step S223), and notifies the appli- perform the processing and directing the apparatus 30 to 

cation management agent 52 about the capture of the process the jobs. Such operations enable the construction of 

piece of job information 8 (step S224). the system 400 which is less susceptible to the influences of 

<4.4(i) Operation Flow in Application Management 60 the stop of the input agent system 10. 

Agent> In the system 400, only some pieces of job information 8 

FIG. 123 is a flowchart showing the operation of the which satisfy the predetermined choice conditions among 

application management agent 52. In the application man- the pieces of job information 8 inputted to the input agent 

agement agent 52, the judgement of the message (step system 10 are stored in the job list table 13. This provides the 

L2526) in response to the message input from other agents 65 previous reduction in the number of pieces of job informa- 

(step L252a) and the response to the message are performed tion 8 to be handled, to reduce the burdens on the input agent 

in a cyclic manner, as will be described below. system 10 and the job-handling agent system 20, thereby 
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achieving efficient management of the job information 8. the job and reports the processing state to the different 

Further, since the choice conditions are previously transmit- system 81 as in the fourth preferred embodiment. Therefore, 

ted from the job-handling agent systems 20 to the input the operations of the system 600 are completely identical 

agent system 10, the input agent system 10 may appropri- with those of the job-handling agent system 20 of the fourth 

ately choose the pieces of job information 8 suitable for any 5 preferred embodiment. 

one of the job-handling agent systems 20 and apparatuses For the input of the piece of job information 8 to the 

30. system 600 by the operator using an input device 82 such as 

The system 400 has been described hereinabove. The a keyboard, the capturing and reporting agent 21 outputs the 

application and the apparatus 30 to be managed by the processing state of the job to an output device 83 such as a 

system 400 are not limited to the plate making processing. 10 display to report the processing state to the operator. 

Additionally, various modifications, addition and elimina- Although the capturing and reporting agent 21 of the fourth 

tion may be made to the detailed parts of the functions of the preferred embodiment requests the job management agent 

agents and the contents of the databases in accordance with 11 to enter various reports into the job list table 13, the 

the operating modes of the applications and apparatus 30 system 600 of the sixth preferred embodiment outputs these 

and the formats of the job information 8. 15 reports to the output device 83. 

For example, the system 400 is applicable to a system for ^ system finn conducts the above described three-stage 

processing digital information for simulation and a system evaluation upon the piece of job information 8 inputted 

for processing in addition to simulation. Additionally, the thereto. If the evaluation provides a positive result, the 

system 400 may be employed in various systems in various system 600 autonomously registers the piece of job infor- 

industries such as chemical processing, fabrication, 20 mat i 0 n 8 on the processing schedule. If the evaluation 

assembly, check, and transport. The same is true for subse- provides a negative result, the system 600 notifies the 

quent preferred embodiments. different system 81 or the output device 83 about the 

r rrcLt n c jt-lj- 1 rejection of the processing. Therefore, the different system 

5. Fifth Preferred Embodiment ' , 4l _ r , * t t . iL 

81 and the operator need not to seize the ability of the 

A system 500 according to a fifth preferred embodiment 25 apparatus, the costs required for the job processing, and the 

of the present invention may be constructed such that a processing schedule, but can rapidly input the piece of job 

plurality of input agent systems 10 each provided in the information 8 to the system 600 and also cause suitable job 

system 400 of the fourth preferred embodiment are con- processing. 

nected to the LAN 40 as shown in FIG. 45. Furthermore, the registration of the piece of job informa- 
Thus, in the system 500 according to the present 30 tion 8 on the processing schedule, the update of the pro- 
invention, the plurality of input agent systems 10 can cessing schedule based on the job processing state, the 
efficiently manage a great amount of job information 8, and monitoring of the job processing, and the calculation of the 
each of the job -handling agent systems 20 autonomously track record of the job processing are executed autono- 
evaluates and selects a piece of job information 8 to register mously and hence are not required to be carried out in a 
the piece of job information 8 on the processing schedule, 35 centralized manner. Consequently, the different system 81 
significantly reducing the burdens on the input agent sys- and the operator need not consider the correction of the 
tems 10. Consequently, the efficiency of the job processing processing schedule during the input of the piece of job 
may be sufficiently enhanced. information. The burdens of the monitoring of the job 

Further, since the system 500 comprises the plurality of ^ processing are also reduced, 

input agent systems 10, a trouble, if any, in any input agent As described hereinabove, the use of the autonomous 

system 10 has little effect on the operations of the job- job -handling agent system 20 of the fourth preferred 

handling agent systems 20 having the autonomous proper- embodiment by itself as the system 600 reduces the burdens 

ties. That is, the job-handling agent systems 20 may com- on the different system 81 and the operator, achieving the 

municate with a normally functioning input ageDt system 10 45 enhancement of the processing efficiency of the processing 

to continue their operations. application 26ft and the apparatus 30. 

6. Sixth Preferred Embodiment 7. Seventh Preferred Embodiment 

FIG. 125 shows the configuration of a system 600 accord- FIG. 126 shows the configuration of a system 700 accord- 
ing to a sixth preferred embodiment of the present invention. 50 ing to a seventh preferred embodiment of the present inven- 
As shown in FIG. 125, the system 600 is intended to use the tion. Only parts corresponding to the job-handling agent 
autonomous job -handling agent system 20 of the fourth system 20 of the fourth preferred embodiment are shown in 
preferred embodiment by itself for processing and manage- FIG. 126, and other parts of the seventh preferred embodi- 
ment of the jobs, and is generally similar in configuration to ment are similar in construction to those of the first preferred 
the job-handling agent system 20 of the fourth preferred S5 embodiment. 

embodiment. Like reference characters and names are used Although the system 400 of the fourth preferred embodi- 

to designate agents and the like which are generally similar me nt performs the processing by means of the application 

in function to those of the fourth preferred embodiment. for generating the output data in the form of the plate making 

The system 600 autonomously evaluates a piece of job processing and the processing by means of the apparatus 30 

information 8 inputted from the exterior to register the piece eo for exposing the printing plates, the system 700 is designed 

of job information 8 on the processing schedule. Of course, for only digital processing by means of an application except 

a different system 81 or an operator who manages job mechanical and chemical processing such as exposure, 

information 8 may input the piece of job information 8 to the Then, only the processing related to the application shown 

system 600. in FIGS. 55 through 60 is performed in the system 700. 

For the input of the piece of job information 8 from the 65 Thus, a system which handles only digital calculation pro- 

different system 81 to the system 600, the capturing and cessing as jobs may be constructed according to the present 

reporting agent 21 requests the different system 81 to capture invention. 
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While the fourth preferred embodiment is adapted to 
monitor the application processing by means of the process- 
ing application 26b and to enter only the completion of the 
processing into the schedule table 281c, the application 
processing may be monitored in a manner similar to the 5 
processing of the apparatus 30. Specifically, the monitoring 
agent 25 may enter the progress of the processing by means 
of the processing application 26b into the monitoring table 
251 and the monitoring table 283c, and the schedule in the 
schedule table 281c may be changed depending on the 10 
entries in the monitoring table 283c. 

Additionally, a system for performing only digital pro- 
cessing on the digital materials which are digital information 
such as the system 700 may be constructed also in the fifth ^ 
and sixth preferred embodiments. 

While the invention has been described in detail, the 
foregoing description is in all aspects illustrative and not 
restrictive. It is understood that numerous other modifica- 
tions and variations can be devised without departing from 2 o 
the scope of the invention. 

I claim: 

1. A system for managing pieces of job information, 
comprising: 

a first sub-system comprising an input management part 25 
for inputting and storing a first group of pieces of job 
information; and 
a second sub-system coupled to said first sub-system 
through a network connection and comprising a job- 
handling management part for handling a second group 30 
of pieces of job information, wherein 
said job-handling management part comprises: 

select means for selecting said second group of 
pieces of job information among said first group of 
pieces of job information; and 
an application controller for controlling execution of 
application processing, to thereby process digital 
data in accordance with said second group of 
pieces of job information, and 
said input management part comprises: 

means for inputting original pieces of job informa- 
tion; 

a first memory for storing said original pieces of job 
information; 

choosing means for choosing objective pieces of job 
information suitable for said application process- 
ing among said original pieces of job information; 
and 

a second memory for storing said objective pieces of 
job information to thereby obtain said first group 50 
of pieces of job information. 

2. The system of claim 1, wherein 

said second sub-system comprises a plurality of job- 
h and ling management parts. ss 

3. The system of claim 2, wherein 

said first sub-system comprises a plurality of input man- 
agement parts. 

4. The system of claim 1, wherein 

said select means comprises: 60 
capturing means for capturing an objective piece of job 
information representing an objective job which has 
not been handled among said first group of pieces of 
job information; and 
evaluation means for checking whether said application 65 
processing can be executed in accordance with said 
objective piece of job information or not. 
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5. The system of claim 4, wherein 

said job-handling management part further comprises: 
scheduling table memory means on which a schedule of 
said application processing is stored in the form of a 
scheduling table; and 
registering means for registering said objective piece of 
job information on said scheduling table if said 
application processing can be executed in accor- 
dance with said objective piece of job information, to 
thereby obtain said second group of pieces of job 
information. 

6. The system of claim 5, wherein 
said evaluation means comprises 

ability database means for storing ability conditions 
required to execute said application processing, 

wherein said evaluation means compares said objective 
piece of job information with said ability conditions 
to determine whether said objective job satisfies said 
ability conditions or not. 

7. The system of claim 5, wherein 
said evaluation means comprises 

profit database means for storing profit data represent- 
ing profits, each of which is expected to be generated 
when application processing is executed, 

wherein said evaluation means refers to said profit data 
to estimate a profit which is expected to be generated 
when said application processing is executed, 
whereby an estimated profit is obtained, and com- 
pares said estimated profit with profit information 
included in said objective piece of job information. 

8. The system of claim 5, wherein 

said evaluation means checks whether said application 
processing can be completed in accordance with said 
objective piece of job information within free time 
found on said scheduling table. 

9. The system of claim 1, wherein 

said job-handling management part further comprises 
reporting means for reporting completion of said appli- 
cation processing to said input management part. 

10. The system of claim 1, wherein 

said job -handling management part further comprises 
a controller for controlling an external apparatus using 
digital data processed by said application processing 
in accordance with said second group of pieces of 
job information, said external apparatus being pro- 
vided out of said second sub-system. 

11. The system of claim 10, wherein 
said select means comprises: 

capturing means for capturing an objective piece of job 
information representing an objective job which has 
not been handled among said first group of pieces of 
job information; and 

evaluation means for checking whether or not said 
application processing is executed and said external 
apparatus is operable in accordance with said objec- 
tive piece of job information. 

12. The system of claim 11, wherein 

said job-handling management part further comprises: 
first scheduling table memory means on which a sched- 
ule of said application processing is stored in the 
form of a first scheduling table; 
second scheduling table memory means on which an 
operation schedule of said external apparatus is 
stored in the form of a second scheduling table; and 
registering means for registering said objective piece of 
job information on said first and second scheduling 
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tables when it is concluded that said application 
processing can be executed and said external appa- 
ratus is operable in accordance with said objective 
piece of job information, to thereby obtain said 
second group of pieces of job information. 5 

13. A system for managing pieces of job information, 
comprising: 

means for inputting original pieces of job information; 
a first memory for storing said original pieces of job 

information; 10 
choosing means for choosing objective pieces of job 

information suitable for application processing among 

said original pieces of job information; 
a second memory for storing said objective pieces of job 

information; 15 
scheduling table memory means for storing a scheduling 

table defining a schedule for handling pieces of job 

information; 

capturing means for capturing an objective piece of job 
information among said objective pieces of job infor- 2Q 
mation in the second memory; 

evaluation means for evaluating whether or not said 
captured objective piece of job information can be 
handled by available job-handling resources; and 

registering means for registering said captured objective ^ 
piece of job information on said scheduling table when 
it is concluded that said captured objective piece of job 
information can be handled by said available job- 
handling resources. 

14. The system of claim 13, further comprising 3Q 
an application controller for controlling said application 

processing to process digital data in accordance with 
said captured objective piece of job information, 
wherein 

said evaluation means evaluates whether said applica- 35 
tion processing can be executed in accordance with 
said captured objective piece of job information or 
not. 

15. The system of claim 14, further comprising 

a controller for controlling an external apparatus using 40 
digital data processed by said application processing, 
said external apparatus being provided out of said 
system, wherein 

said evaluation means checks whether said external 
apparatus is operable in accordance with said cap- 45 
tured objective piece of job information or not. 

16. A method of managing pieces of job information in an 
industrial job-operation system comprising first and second 
sub -systems connected to each other through a network 
connection, said method comprising the steps of: 50 

a) inputting and storing a first group of pieces of job 
information in an input management part provided in 
said first sub-system, the step a) comprising the steps of 
a-1) inputting original pieces of job information, 

a-2) storing said original pieces of job information into 55 
a first memory, 

a-3) choosing objective pieces of job information suit- 
able for application processing among said original 
pieces of job information, and 

a-4) storing said objective pieces of job information eo 
into a second memory to thereby obtain said first 
group of pieces of job information; and 

b) handling a second group of pieces of job information, 
said second group of pieces of job information being 
handled by a job -handling management part provided 65 
in said second sub-system, the step b) comprising the 
step of 
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b-1) selecting at least part of said first group of pieces 
of job information to obtain said second group of 
pieces of job information. 

17. The method of claim 16, wherein 
the step b) further comprises the step of 

b-2) executing said application processing to process 
digital data in accordance with said second group of 
pieces of job information. 

18. The method of claim 17, wherein 
the step b-1) comprises the steps of: 

capturing an objective piece of job information repre- 
senting an objective job which has not been handled 
among said first group of pieces of job information 
in said second memory; and 

checking whether said application processing can be 
executed in accordance with said objective piece of 
job information or not. 

19. The method of claim 18, wherein 

the step of b-1) further comprises the step of 
registering said objective piece of job information on a 
scheduling table when it is concluded that said 
application processing can be executed in accor- 
dance with said objective piece of job information, to 
thereby obtain said second group of pieces of job 
information on said schedule table. 

20. The method of claim 17, wherein 
the step b) further comprises the step of 

b-3) controlling an external apparatus in accordance 
with said second group of pieces of job information, 
said external apparatus being provided out of said 
second sub-system. 

21. The method of claim 20, wherein 
the step b-1) comprises the steps of: 

capturing an objective piece of job information repre- 
senting an objective job which has not been handled 
among said first group of pieces of job information 
in said second memory; and 

checking whether or not said application processing 
can be executed and said external apparatus is oper- 
able in accordance with said objective piece of job 
information. 

22. The method of claim 21, wherein 

the step of b-1) further comprises the step of 

registering said objective piece of job information on 
first and second scheduling tables when it is con- 
cluded that said application processing can be 
executed and said external apparatus is operable in 
accordance with said objective piece of job 
information, to thereby obtain said second group of 
pieces of job information. 

23. Amethod of managing pieces of job information in an 
industrial job-operation system, said method comprising the 
steps of: 

a) inputting original pieces of job information; 

b) storing said original pieces of job information into a 
first memory; 

c) choosing objective pieces of job information suitable 
for application processing among said original pieces 
of job information; 

d) storing said objective pieces of job information into a 
second memory; 

e) capturing an objective piece of job information among 
a plurality of objective pieces of job information in the 
second memory; 

f) evaluating whether or not said captured objective piece 
of job information can be handled by available job- 
handling resources; and 
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g) registering said captured objective piece of job infor- 
mation on a scheduling table when it is concluded that 
said captured objective piece of job information can be 
handled by said available job -handling resources. 

24. The method of claim 23, further comprising the step 5 

of 

h) controlling said application processing to process digi- 
tal data in accordance with a piece of job information, 
wherein 

the step f) comprises the step of 

checking whether said application processing can be 
executed in accordance with said captured objec- 
tive piece of job information or not. 

25. The method of claim 24, further comprising the step 

of 

i) controlling an external apparatus using digital data 
processed by said application processing, said external 
apparatus being provided out of said system, wherein 
the step f) further comprising the step of 

checking whether said external apparatus is operable 
in accordance with said captured objective piece 20 
of job information or not. 

26. Computer readable media carrying programs for man- 
aging pieces of job information, wherein execution of said 
programs by first and second computer systems connected to 
each other through a network connection, causes said first 25 
and second computer systems to perform a process com- 
prising the steps of: 

a) storing first group of pieces of job information in an 
input management part provided in said first computer 
system, the storing step comprising the steps of 30 
a-1) inputting original pieces of job information, 

a-2) storing said original pieces of job information into 
a first memory, 

a-3) choosing objective pieces of job information suit- 
able for application processing among said original 35 
pieces of job information, and 

a-4) storing said objective pieces of job information 
into a second memory to thereby obtain said first 
group of pieces of job information; and 

b) handling a second group of pieces of job information, 40 
comprising the step of 

b-1) selecting at least part of said first group of pieces 
of job information to obtain said second group of 
pieces of job information in a job-handling manage- 
ment part provided in said second computer system. 45 

27. The computer readable media of claim 26, wherein 
the step b) further comprises the step of 

b-2) controlling said application processing to process 
digital data in accordance with said second group of 
pieces of job information. 50 

28. The computer readable media of claim 27, wherein 
the step b-1) comprises the steps of: 

capturing an objective piece of job information repre- 
senting an objective job which has not been handled 
among said first group of pieces of job information 55 
in said second memory; and 

checking whether said application processing can be 
executed in accordance with said objective piece of 
job information or not. 

29. The computer readable media of claim 28, wherein 60 
the step of b-1) further comprises the step of 

registering said objective piece of job information on a 
scheduling table when it is concluded that said 
application processing can be executed in accor- 
dance with said objective piece of job information, to 65 
thereby obtain said second group of pieces of job 
information. 
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30. The computer readable media of claim 27, wherein 
the step b) further comprises the step of 

b-3) controlling an external apparatus in accordance 
with said second group of pieces of job information, 
said external apparatus being provided out of said 
second computer system. 

31. The computer readable media of claim 30, wherein 
the step b-1) further comprises the steps of: 

capturing an objective piece of job information repre- 
senting an objective job which has not been handled 
among said first group of pieces of job information 
in said second memory; and 

checking whether or not said application processing 
can be executed and said external apparatus is oper- 
able in accordance with said objective piece of job 
information. 

32. The computer readable media of claim 31, wherein 
the step of b-1) further comprises the step of 

registering said objective piece of job information on 
first and second scheduling tables when it is con- 
cluded that said application processing can be 
executed and said external apparatus is operable in 
accordance with said objective piece of job 
information, to thereby obtain said second group of 
piece of job information. 

33. Computer readable media carrying programs for man- 
aging pieces of job information, wherein execution of said 
programs by a computer system causes said computer sys- 
tem to perform a process comprising the steps of: 

a) inputting original pieces of job information; 

b) storing said original pieces of job information into a 
first memory; 

c) choosing objective pieces of job information suitable 
for application processing among said original pieces 
of job information; 

d) storing said objective pieces of job information into a 
second memory; 

e) capturing an objective piece of job information among 
a plurality of objective pieces of job information in the 
second memory; 

f) evaluating whether or not said captured objective piece 
of job information can be handled by available job- 
handling resources; and 

g) registering said captured objective piece of job infor- 
mation on a scheduling table when it is concluded that 
said captured objective piece of job information can be 
handled by said available job -handling resources. 

34. The computer readable media of claim 33, wherein 
the process further comprises the step of 

h) controlling said application processing to process 
digital data in accordance with a piece of job 
information, and 

the step f) comprises the step of 

checking whether said application processing can be 
executed in accordance with said captured objec- 
tive piece of job information or not. 

35. The computer readable media of claim 34, wherein 
the process further comprises the step of 

i) controlling an external apparatus using digital data 
processed by said application processing, said exter- 
nal apparatus being provided out of said computer 
system, and 

the step f) comprises the step of 

checking whether said external apparatus is operable 
in accordance with said captured objective piece 
of job information or not. 

* * * * * 
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